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PROCEEDI NGS

MR. ALCORN: Thanks very nuch, everyone,
for com ng today.

My nanme is Bryan Alcorn. |'mthe
Contract Manager for this round of the Buil ding
Standards. And to nmy right is Bill Pennington
Bill Pennington is the technical lead for this
round of the standards. And to his right is
Charles Eley, who's the prinme contractor for this
wor K.

I would like to wel cone Conmmi ssi oner
Rosenfeld to the workshop today. Hopefully
Conmi ssioner Pernell will be joining us at sone
poi nt .

(Laughter.)

COW SSI ONER PERNELL: Speak of the
devi | .

MR, ALCORN: All right. Well, welconeg,
Commi ssi oner Pernel |

COW SSI ONER PERNELL: Thank you.

MR. ALCORN: You're wel cone.

| just want to take a mnute to talk
about the purpose of the workshop this norning, or
today. We're going to be discussing the topic of

Ti me Dependent Val uation, the methodol ogy
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specifically, that's proposed to replace the
current source energy nethod. The workshop is
going to focus on the fundanentals of the

nmet hodol ogy, and there will be an initial analysis
of the inplications that its use may have on
conpliance with the standards for different

ef ficiency neasures and energy sources.

We' || al so discuss the cost
ef fectiveness approaches planned to evaluate the
nmeasures under consideration for the standards.
And, finally, there will be a discussion about
changes to inprove the accuracy of the building
energy efficiency nodeling, particularly rel ated
to TDV.

I want to tal k about a coupl e of
housekeeping items, and then Bill Pennington has a
few comrents to nmmke

First of all, there's a sign-in sheet
whi ch hopefully nmost of you have al ready signed in
to, or stapled a business card to. |If you haven't
done that, please do that. Also, if you' re going
to make coments today, if you could please
provi de the recorder, who is sitting across the
tabl e there, thank you, with your business card,

t hat woul d be nost hel pful, so that the spelling
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of your nanme could be correct in the fina
transcri bed docunents.

Al so, when you're speaking, if before
you nmake your comments you coul d announce yourself
for the recorder, that would al so be great.

Finally, if you're not sitting at a
m crophone at the table, if you do have conments,
if you could please approach the | ectern, say your
nanme, and then nake your comments.

At that point, | want to ask if there
are any coments by either of the Comm ssioners.
Conmi ssi oner Pernel|?

COW SSI ONER PERNELL: Thank you. |
think you' ve covered everything sufficiently. |
just want to wel come everyone to the Commi ssion
to this workshop, and just so that you know, this
is not anything that we are doing. It takes us
collectively to cone up with the outcone.

So, welcone. This might be -- we can
either get it done in an hour, or six hours. But
it doesn't matter, we'll be here until we're done.
So please feel free to step up to the mc, give us
your opinion, because that's why we're here.

Thank you.

COW SSI ONER ROSENFELD: | want to
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wel come you all, too. | think that Tine Dependent
Valuation is certainly an i dea whose tine has
cone. I'mnot quite clear why we didn't think
about this 15 years ago, but --

COWM SSI ONER PERNELL: You weren't here,
that's why.

COW SSI ONER ROSENFELD:  |'m pretty sure
it's going to sweep the country. After all, what
we are trying to do here is to give us all the
energy services we want at the |east cost, and
never really have understood this idea that

energy, per se, is anything totally. There's lots

of energy, it's just expensive. |If it's used, as
in solar, or it's running out like in oil, or it's
dirty, like in coal

And so it's really cost we're trying to
m nim ze, and then, obviously, we are ought to
| ook at electricity, cost and tine of day. So,
let's go.

MR. ALCORN: Thank you.

You were nentioning 15 years ago. |It's,
I don't know if | should take of fense at that or
not .

COWM SSI ONER ROSENFELD: Go ahead.

(Laughter.)
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MR. PENNI NGTON: Actually, the idea of
switching from source energy use to sonme sort of a
dol | ar based approach was first reconmended about
15 years ago, as | recall, with the ASHRAE
standards using a dollar based approach. That was
a comment, and there was a fair anmount of
di scussion at that point. | remenber debating
this issue with Charles at a conference about that
| ong ago.

Since that time, P&E actually proposed
that we go to a tinme of use basis in the 1995
Standards. And that proceedi ng was, you know, a
very mnimal proceeding, basically a clean-up
proceedi ng, so we couldn't get to it then. 1In
1998 they raised it again; at that point we really
weren't | ooking at a major scope change for the
standards, and so we turned them down again in
1998.

After the 1998 Standards, the Energy
Commi ssion and PGRE jointly funded sonme contract
work to do the devel opnmental work of what we night
have to do to convert over to a tinme of use basis.
And that was the original work that this further
wor k that PG&E has done grew out of. In AB 970

P&E suggested it again, and, of course, on the
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energency tinmeframe that we were on at that point,
we coul dn't accommpdate it.

But in the contractual work that we did
after the 1998 standards, our goal was to devel op
this to the point that it could be considered for
the 2005 standards. And so, you know, we're
basically inplenenting that goal

The Staff has worked considerably with
P&E and its contractors, and the gas conpany, as
well, in talking about these issues and trying to
devel op a TDV proposal that would be effective. A
fair amount of the work that's been done by PG&E
relies on Energy Conmi ssion forecasts, to the
extent that those address the issues that we're
trying to address here. And at this point, the
Bui l di ng Standards Staff at the Comm ssion support
the econom c forecasting that's being recomended
by PG&E and the HVAC and duct nodel i ng changes
that are bei ng recommended.

MR. ALCORN:. Ckay. Thank you, Bill.

The first speaker today is Gary
Fernstrom from PG&E, who will be introducing the
topi c of Tinme Dependent Val uati on.

MR. FERNSTROM  Thank you, Brian. |'m

Gary Fernstrom fromthe Pacific Gas and Electric
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Conpany.
Commi ssioners, Staff, and interested

parties, it's our pleasure to finally be here and

bring this proposal to you. Bill did such a nice
job of covering the history, | don't think I'm
going to need to do that too well, or too nuch

further, other than to maybe tal k about what sone
of the specific deliverables are that we have
generated so far. So if we could have the next
slide, please

And the first bullet on that slide, PGE

proposed the notion of Dollar Based Performance

Standards, as Bill said, in 1998. There was sone
work prior to that. |If we could have the next
slide.

In 1999 through 2001, Southern
California Edison and Southern California Gas
Conpany joined the project teamin terns of
provi di ng support, review and financia
contribution, as well. So the products devel oped
so far have been a TDV cookbook that outlines the
econom ¢ net hodol ogy, an engi neering nodel, and
enhancenents that allow TDV to actually be
cal cul ated for conpliance purposes. W' ve done

some dempnstrations of conpliance outcones, and
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we're here to present a conplete proposal to the
CEC at this tine.

Next slide, please.

So the project team consists of the CEC
Staff, who has been an advisor and participant in
the first study phase of the work. PG&E has been
the devel opment lead. As | noted, Southern
Cal i fornia Edi son and SoCal Gas have provided
support, financial support, review and advice

The consultant teamis led by the
Heschong Mahone Group, coupled with E3, and El ey
and Berkel ey Sol ar Group, have provided
engi neering support. There are other stakehol ders
that have contributed in ternms of providing advice
to the effort so far. That's the California
Bui | ding I ndustries Associ ation, Natural Resources
Def ense Council, and a few others that we have
consulted in the process.

So here we are, at the first public
wor kshop, and 1'd like to turn the presentation
over to Doug Mahone, of HMG

MR, MAHONE: Thanks, Gary. |[|'ll talk
fromup here, | guess, so | can see everybody a
little nore clearly.

There are copies of the slide handout
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out on the front table. |If any of you didn't get
them you mght find it easier to follow along. |
realize that having six slides to a page is a
little bit challenging for those of us who are
havi ng a harder and harder tinme seeing snal

print, but we've tried to nake it as readable as
possi bl e.

Al so, there is another document out
there, the Code Change Proposal presented by PGE
whi ch has way nore detail in it about all of this
than we're going to have tine to tal k about today.
But I would recommend you get a copy of it if you
have any interest init. The latter, probably
third of this docunent, is what we call the TDV
cookbook, which goes into sone detail on the
econonmi cs net hodol ogy and all the sources of the
data and all the mani pul ati ons of the data that
are used to develop the TDV val ues.

Next slide, please.

So this issues map that | have up here
is kind of a sinple graphic version of the main
topics that we're going to be covering today.

The first one here is the TDV econonics
which is the devel opment of the methodol ogy for

assigni ng econonmi c values to energy savings. And
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10
this is really the foundation of the entire TDV
approach. And as you'll see when we get to the
end of the presentation, it manifests itself
within the Title 24 standards as a change in
definition. W're basically going to be tearing
out the old definition for source energy, and
replacing it with the new definition for what
we're calling Tinme Dependent Val uation Energy, or
TDV Energy.

Then the other three yell ow boxes there
are engi neering enhancenents to the way that the
conputer nethods for cal culating energy use in
bui l di ngs under Title 24 are inplenented. W cal
these ACM changes. ACMis the Energy Commission's
termfor Alternative Cal culation Methods. And
there are a nunber of changes in the details for
how t he conputer nethods simulate the energy use
in the standard building and in the proposed
bui | di ng, and how we essentially enhance those
cal culations so that they can do an hour by hour
cal cul ati on of savings of all the different
measures in the building. And, of course, having
an hourly estimtion of savings is inportant
because TDV assigns an hourly savings val ue, as

"1l be tal king about in a mnute.
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So within these ACM changes, we have a
series of residential nodeling changes and a
series of non-residential nodeling changes, and
we' ve distinguished those because we use different
anal ysis tools and different rule sets for dealing
with residential and non-residential buildings.

The gray box on the bottomis kind of a
catch-all for all of the other engineering
enhancenents that may or nmmy not becone necessary
to adopt. We're enbarking upon a whol e series of
wor kshops over the next couple of nonths to -- for
the Conmission to review all of the different code
change proposal s that people are bringing forward,
and dependi ng on which of those changes are
adopted, there may need to be additiona
adjustnents to the engi neering nethodol ogy so that
they can work with the hourly TDV approach

So, next slide, please.

So we'll start with the big picture,
t hen, about what were the goals for TDV and why
did we enbark upon this devel opnment process. The
fundamental goal is that we want a popul ati on of
buildings within California that have | ower peak
demands than the current popul ati on does. And

we're talking a ot of buildings here. W're
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12
tal ki ng about over 100, 000 hones that are built
every year, and several thousand non-residentia
buil dings that are built every year. And these
bui |l di ngs, as we know fromthe peak crises that we
have, are a big part of the reliability problens
that we've had in California, and they're a big
part of the peak costs for energy and how those
are reflected in the cost of the electricity
system

So if we can encourage the designers of
all these buildings that are going to be com ng
online over the next 10, 15, 20 years to design

themin a way that lowers their peak demands, we

will lower the overall costs for the entire
electricity systemin California, it'll give us
some insurance agai nst future blackouts -- of

course, there's other things that you can screw up
that'll still lead to blackouts, |ike not building
any power plants -- but at |east we can do our
part here in the Building Standards to achieve a
| ong-term demand reducti on.

And doing this within the building stock
at the tine the buildings are new, when they are
first being designed, is the cheapest way to do

that. The cheapest way to change the peak
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13
characteristics of a building is when it's stil
on the drawi ng board. It's very easy to nake
changes, it's inexpensive to adjust the design of
the building. A lot of the things that nmmke the
buil ding | ess peaky, in ternms of its energy use,
are very low cost or no cost, but trying to go
back and retrofit them or trying to go back and
reduce buil ding peak energy | oads after the
building is built and in operation is nuch nore
expensi ve.

So those are kind of the broad goals.
Let's go to the next slide.

We al so have sone goals for the
conpl i ance process, because, of course, just
writing an energy code doesn't save the energy;
you actually have to make it work in the way the
bui | di ngs are designed, and that's the whole
conpl i ance process. People have to understand
what the conpliance process is so that they can
build the buildings, follow ng the signals that
we're trying to give them And, of course, you
have to be able to enforce it.

So there is a considerabl e body of
know edge and expertise around the State of

California for people who know how to neet the
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current requirenments of Title 24. And we don't
want to just throw them a conpletely new bal | gane
with this whole TDV approach. So we thought a | ot
about how to change Title 24 so that you can stil
have easy conpliance, so people can stil
understand how to do what we're asking themto do.

Well, the first change to the conpliance
process is to throw out the old flat rate energy
basis for savings. And that's kind of a technica
change which -- next bullet, please -- which can
be done in a way that's fundamental ly transparent
to the end user, the person who's trying to conply
with the code.

The effect of what you get when you
adopt TDV instead of the flat energy basis is that
when a designer or a builder is |ooking at their
bui I di ng desi gn and consi dering the various
measures that they can do, trying to figure out
what's nost cost effective for their point of
view, what neets their particular needs for their
buil ding, they' Il be I ooking at trade-offs. And
that's an old venerable process in California,
gi ving designers the flexibility of doing trade-
of fs.

Wel |, what happens under TDV is that
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some measures are given nore credit than other
nmeasures, conmpared to the way it's currently done
now. So neasures in the building design that
reduce the on peak energy use get nore credit for
t hose savi ngs than neasures that achieve their
savings in off peak periods. And |'ve got a whole
presentation later on in the day to denobnstrate
how that works. But in a nutshell, that's what it
does.

So, next slide. So what this does is it
gives better signals to designers on how to meke
the choices in the design of their building in a
way that will end up reducing the peak of their
particul ar building and then, of course, as that
ri ppl es out throughout the state we'll end up with
a popul ati on of buildings that have | ower peaks.

Now, an inportant part of this
nmet hodol ogy is that when the builders are
perform ng these trade-offs they're using a
conmput er anal ysis nethod, and one of the drivers
of that conputer analysis nethod is the weather
tapes. California has 16 different climte zones,
there's 16 different weather tapes, and the
buil dings that they're nodeling are not actually

bei ng nmodel ed under, you know, this year's weather
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conditions. They're nodel ed using the weat her
conditions fromthese weather tapes, which are
ki nd of the |long-term average conditions.

So t he net hodol ogy that we devel oped had
to work within that realm So the TDV val ues that
are used are tied to the weat her tapes, and
they're tied to the way the ACMs that the conputer
nmet hods do their performance cal cul ations. So
that's another inportant part of naking this whole
concept work within a conpliance setting.

So there are nunmber of policy choices
i nvolved in doing TDV. W' ve been studying this
now for over three years, and the nenbers of our
team have spent a lot of tine debating anmongst
t heirsel ves what kinds of features should be
i mpl enented within the TDV nmethod. And a |ot of
these really boil down to policy choices. And we
think there's good reasons for the policy choices
that we've recommended here, but, you know, there
can be honest questions or honest disagreenents
about sonme of those choices. So we wanted to be
very up front about what those choices were so
everybody understands them

The first policy choice is to abandon

the current reginme, which is source energy
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val uation, and under source energy val uation every
hour of the year, the value of savings is the
same. And we want to replace that, as |'ve said,
with a time dependent val uation schene, which is
where this term nol ogy, TDV, canme from

So by adopting TDV we're changing a
built-in fundamental assunption of Title 24 that's
been there since basically Day One. Throw ng out
the source energy concept and replacing with a
ti me dependent val uation concept.

Now, the source energy concept was based
on the notion that you can cal cul ate energy use
for any fuels, and it was primarily natural gas
and electricity. You calculate the energy use in
Btus, and then you convert that into source
energy. And for natural gas, that is one of the
fundanent al sources, so there was no multiplier
there. But there was a nmultiplier applied to
electricity use, a source energy multiplier of
three. And there's a whole history behind where
the nunber three came from but in a nutshell, it
was a way to account for the inefficiencies of the
power plant and the inefficiencies of the
transm ssion and distribution system So by the

time the equivalent of a Btu of electrical energy
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arrived at a building site, you'd actually
consuned about three tinmes that amount of energy
at the source to generate and transmt it.

Now, that's a fairly realistic version
of what goes on in the world with the electricity
system But with the TDV energy, we're using
actual forecasts of costs for electricity and for
natural gas, rather than picking this sort of
arbitrary factor of three, which was historically
done with the source energy concept.

So there's still a basically eval uation
differential between electricity, natural gas, and
now propane, but it's based on what the Conmi ssion
bel i eves those real costs are going to be over
tinme.

Anot her change that we're proposing is
to distinguish between natural gas and propane.

Hi storically, the energy standards have treated
natural gas and propane as being pretty nuch the
same thing. O course, out in the real world,
they're very different in the way they're
produced, the way they're priced, and the way
they're delivered. And there's areas of the state
where natural gas is sinply not an avail abl e

option, and so the standards have been pushing
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peopl e towards using propane in those cases,
because the standards had a tendency to favor
natural gas as the |ower cost alternative

| practice, propane is nobre expensive
than natural gas. And so we wanted to elimnate
that kind of artificial assunption by identifying
the actual costs of propane and val uing them
appropriately. So when trade-offs are done in
areas where natural gas is not avail abl e, under
the TDV proposal you woul d use the values for
propane whi ch are based on the forecasted costs of
propane at their actual val ues.

Next. So another policy choice here is
what version of Tinme Dependent Valuation should
t he Comnmi ssion adopt. There's |lots of ways that
you could cal cul ate these values. W' ve spent the
| ast three years devel oping what we think is a
rati onal and reasonable way to do that. So one of
the recomendations that we're making is that the
Commi ssi on adopt our methodol ogy. And there's a
couple of key factors that we used in devel oping
t hi s met hodol ogy.

One is that we wanted to base it on
publicly avail able data sources, so that everybody

coul d see where the sources of data came from
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And t he Conmi ssion has a forecasting office with
hi ghly trained professionals who devel op | ong-term
forecasts, and we have used those forecasts in
devel opi ng the TDV net hodol ogy. One of the
advantages of this is that the cal cul ati ons that
result fromthis nethodol ogy can be repeated over
time. So if forecasts change and the future cost
of energy appears to be different than what was
assuned, there will be a repeatable way to revise
those forecasts, and to adjust them

We do not, however, expect that the
Commi ssion will be changing these val ues
frequently. The current source energy valuation
has pretty nuch been in place since 1978. There
have been sonme adjustnents to the nunbers that you
use for doing life cycle costing of proposed
measures over time, but these aren't val ues that
get changed willy-nilly all the tinme, and we
expect that once this is adopted, that the
fundamental TDV approach will remain pretty steady
over tine.

There's also, as | nentioned, a number
of engi neering analysis upgrades that we're
proposi ng. The fundanental one is that we want

the HVAC energy to be cal cul ated on an hourly
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basis. Right now, for the residential energy
anal ysis of buildings, there's an hourly | oad
cal cul ated, but when you go to apply the
efficiency of the HVAC equi pnent you sinply divide
it through by an annual seasonal efficiency
nunber, which has the effect of saying that it
doesn't matter which hour, whether it's hot, cold,
medi um t enper atures, when the savings for that
HVAC equi pnent occurs.

In order to do what we want to do, you
have to nmodel the performance of the equi pnent
hour by hour, and cal cul ate the savi ngs hour by
hour. And so that's a fairly significant
enhancenent to the way residential equipnment
nodeling is done right now.

On the non-residential side it's not
such a big change, because we've been using DOE 2,
which is an hourly equi pnrent nodel. Likew se,
ot her nmeasures such as water heating and coo
roofs, and the whole range of neasures that we
deal with under Title 24 would have an hour by
hour savi ngs cal cul ati on under TDV, rather than an
annual savings cal cul ation.

So how woul d TDV be used? The first

one, which is the one I've been tal king about, is
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when a desi gner chooses to do performance trade-
of fs anpbngst measures in their building design
rather than sinply taking the prescriptive package
and saying okay, |I'mjust going to do what the
package tells me to. This is an optiona
procedure that a designer goes through. They're
not required to do this. They can sinply take the
prescriptive package neasures and apply them

But we're proposing that when optiona
performance trade-offs are done, that they be done
usi ng Ti me Dependent Val uation, again, so that we
can give a clear signal to select those neasures
whi ch have better on peak perfornance.

TDV can al so be used for eval uating new
conpliance options. As new technol ogi es and new
desi gn net hods become avail abl e and becone
accepted under Title 24, we would reconmend t hat
they be |ikew se devel oped so that they can
cal cul ate their savings using TDV.

Anot her use for econom c analysis in
Title 24, of course, is when new neasures are
proposed for adoption by the standards. Any
nmeasure that's going to be adopted into the
standards has to be shown to be cost effective,

and the cost effectiveness cal cul ati ons
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hi storically have been done assum ng a fl at
val uati on of energy. TDV provides us a nethod to
val ue those savings according to their hour by
hour performance, and TDV woul d gi ve greater cost
ef fectiveness to nmeasures that save energy on peak
versus alternative neasures that m ght not save
energy on peak.

We think using TDV for the purpose of
i mprovi ng cost effectiveness or new standards
requirenents is a good and consistent thing to do.
We are not, however, recommending at this point
that all of the neasures that currently are
adopted into the standards be reeval uated, in
light of Tine Dependent Valuation. There's a
| ongst andi ng precedent that the current standard
is the current standard, and we nove forward from
that point. Going all the way back to ground zero
and reevaluating all the standards woul d cause, |
think, a lot nore confusion in the conpliance
world than is really worth it.

But starting here and noving forward, we
think it nakes a ot of sense to use TDV both for
performance trade-offs and for denonstrating cost
ef fecti veness of new measures under the standards.

Next slide. So getting a little deeper
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into sone of the nethodol ogy choices that we made.
I've got in parentheses what our reconmendations
are, and each one of these bullets is sort of one
of the questions that we've asked oursel ves and we
have been asked by others.

The first one is should we true the
econonmi ¢ val ue of energy now, should we true that
up to the sane | evel of econom c val ue that was
used when the 1992 standards were devel oped, which
was the last really mejor upgrade to Title 24.
Energy costs in 1992 were different from energy
costs now. And for a while we actually thought
that that would be a good thing to do, because
fundanmental ly, the energy costs that you assune
deternm ne what you -- what's cost effective to
require in the standards. W actually thought
about that a long tine and decided it's really not
such a good idea.

It makes nore sense, when adopting new
measures into the standards, and making trade-offs
within the standards, to use your best
representation of what current costs are and what
you expect current costs to be out in the next 15
to 30 years, because that's when the decisions,

that's when the neasures that you install, based
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on the decisions today, will be operating. So
we' re not recommending truing up, or sort of
lining up the current economnic assunptions to the
econoni ¢ assunptions that we used ten years ago.

The next question was, if the TDV
nunbers are based on forecasts of energy costs,
whose forecasts should we use. Utilities have
forecasters, the PUC has forecasters, the Energy
Conmi ssi on has forecasters, there's independent
econom sts out there that have forecasters.
There's forecast areas.

Well, as | nentioned earlier, we want
publicly avail able data and we want repeatable
data. And the CEC forecasters have basically been
in the business of providing that for a long tine,
and they' re expected to continue to stay in their
busi ness. That, plus the fact that the Comm ssion
Staff would prefer that we use the CEC forecasts,
we el ected to use the CEC forecast.

So this forecasting, as I'll tal k about
inalittle bit, includes forecasts for
electricity and energy costs that go 30 years out,
based on the current best information about what
those costs are going to be. And that seens to us

to be as good a forecast as any to use, and
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certainly nost appropriate to the present purpose.

Anot her el ement of our nethodol ogy is
the transm ssion and distribution costs.

Transm ssion and distribution costs are not a huge
part of the overall costs, but they are highly
driven by peak demands on the utility system And
t he econonists on our team devel oped a very clever
met hod for allocating the transm ssion and
distribution costs as a function of tenperature.
So it's a tinme dependent allocation of those
costs.

There's other ways that people can
al l ocate peak costs. Pick the -- sort of there's
ways of the time of use rates that the utilities
charge, and so forth. But because it has to work
with the weather tapes and with the perfornmance
cal cul ati on nmet hods that are currently in place,
we recommend that this tine dependent allocation
of the transm ssion and distribution costs be
used.

Anot her deci sion was whet her to use just
the margi nal costs of energy or to use the tota
costs of energy. The total costs of energy are
essentially what the consuner sees when they pay

their rates. There's variations in how those
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costs get allocated through the rates, but
ultimately, the costs of operating the energy
systemall fall to the people who are running the
buildings. And so it is our recommendation that
we not use just the marginal costs, but that we
use costs based on the overall revenue
requi renents to the energy system

The final question that we grappled with
is should we use environmental externalities.
Environnental externalities are very tough to get
a handle on. But if you |ook at the Warren-

Al qui st Act, the Warren- Al qui st Act says that the
Conmi ssi on shoul d use environnmental externalities.
The PUC, in its devel opment of costs which are
used by the utility programs in calculating the
cost effectiveness of their energy nmanagenent
prograns, use an environnmental externality term

And we' ve devel oped what we think is a
rati onal and reasonabl e nmethod for assigning
envi ronnental externality costs to TDV. So we're
recomendi ng that they be included, as well. That
one, however, mght be the trickiest of all of
these. So I'll show you an illustration |ater on
of how nuch difference it makes in the outcone.

Next slide. So another question we get
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asked a lot s why don't you just use rates? Well
the first response to that question is well, which
rate, you know? Every utility has different
rates. They have different rate structures, they
have different rates for different classes within
their customer base. The rates change over tine,
the rates -- next one -- the rates include a whole
bunch of policy choices about equity, and cross
subsi di zati on of custoners.

Next one. The rates also have a
different effect on how they assign the high cost
peri ods and how they dilute the price signal than
what we've tried to develop in TDV. So we spent a
| ot of tine thinking about whether or not we could
just use rates, and decided that it was really
going to raise a whole | ot nore questions than it
was going to answer. It's been my experience that
peopl e that know a | ot about how the utility rates
are set and how they're used can argue for days on
end on this subject and have a ball while they're
doing it, and not actually cone up with an answer
that would suit our purpose for TDV

So we chose a nmethod that reflects the
| ong-termcosts to the system |It's based on 30-

year forecasts, it's based on -- for generation
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It's based on the utility's transni ssion and
di stribution cost experience. It's trued up to
the overall revenues required to run the utility
system and we think it provides a nore rationa
and nore stable basis for energy standards than
what we've currently got.

So, let me give you a graphic
illustration of how this works. What |'ve got
here is a chart that goes through froma typica
Monday through a typical Friday in the sumer, and
the vertical axis is the value of the energy.

So under the current schene we've got a
flat energy valuation. Basically every hour of
every one of those days, the energy has the sane
value. So if you save a kilowatt during -- if you
save a kilowatt hour at 4:00 o'clock in the
afternoon on the hottest day there, and you
conpare that to sonething that saves a kil owatt
hour in the middle of the night, those kil owatt
hours are given the sane value. It doesn't matter
when t hose savi ngs occur

Under Ti me Dependent Val uation, what we
have is an hourly value of the energy. And so if
you have, if you're saving during that peak hour

which is up at the top of those curves, the value
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saved in that kilowatt hour is given a fairly high
nunber, or a relatively high nunmber, conpared to
if you save it during one of those hours that
occurs kind of at the bottom of that curve.

And so the actual effect over the course
of a season, or over the course of a year, wll
depend a I ot on how the particul ar nmeasure works
and how it interacts with the rest of the
building. And that'll determ ne when the savings
occur, and it'll determ ne when we apply the val ue
of the savings. But that's actually the way it
works in the real world. And that's the way the
utility system experiences the costs of supplying
peak energy fromall the buildings out there.

It's also the way an individual building owner
experiences peak costs if they're on a kind of a
time varying rate

So how do we build this up? Well, let's
-- let ne just show you the conponents. This is
for the electricity Tine Dependent Val uation
factors. The first step is we start with the
Energy Conmi ssion's forecast of commpdity costs.
And these are -- there are hourly generation costs
for -- | mean, there's an hourly shape for the

generation costs that the Conm ssion has
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devel oped, and then there are annual generation
cost forecasts that go out for the next 30 years.

So using those two, we devel oped a shape
for the generation cost. And there are hours when
the generation cost is high, there are hours when
the generation cost is |ow

Next, we apply the transm ssion and
distribution costs, and as | nentioned, we do this
as a function of tenperature. And the tenperature
in this case is the tenperature that shows up on
the Energy Commi ssion's weather tape, the hourly
weat her tenperature values for each of the 16
climate zones. And the T&D costs are al so
different for each of the utilities. So we've got
the utilities mapped to the 16 clinmate zones. W
pi cked the peak tenperature hours when those
occur, and we assign the transm ssion and
distribution costs to those peak hours.

So if you've got, in this case, we have
a Wednesday that has a higher tenperature than the
ot her days of the week, and it gets a higher cost
because the transm ssion and distribution costs
get allocated.

You notice that the green, the

generation costs that | put up there first are the
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same for every day of the week, and that's because
the forecast is based on what's going on all the
way around the state. The forecast doesn't know
when it's going to be hot and when it's going to
be cold. So the forecast knows that costs are
hi gher during weekdays than they are on weekends,
and they know they're higher in the afternoon than
they are during the day, but they don't know
anyt hi ng about the tenperatures.

The T&D factor that we're adding on here
does know about the tenperatures, and that's what
gives a little nore climate sensitivity to the T&D
-- or to the TDV val ues.

And the third thing we do is we bring
this all up to the revenue requirenents for the
utility system and the revenue requirenents part,
which is this purple flat part at the bottom here,
doesn't change hour by hour. This reflects the
costs of reading the nmeters, preparing the bills,
payi ng the taxes, you know, all the kind of flat
costs that are enbedded in the cost of -- enbedded
in the revenue requirenents.

And then, finally -- well, not finally.
Second to finally, we add on the environmenta

externality, the environnental adder, we're
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calling it here, which is that kind of green
overlay that lies on top. This is proportional to
the generation costs, and it goes up during the
peak generation hours, which is what actually
happens out there in the world. That's when they
bring on all the peaker plants, which are the
| east efficient in terms of heat rate, and they're
the nost polluting in ternms of environnental
ef fects.

The cost of the environnmental adder, as
we' ve developed it, is derived fromthe CO2 and
NOx markets for emissions trading. |It's actually
a fairly conservative approach, but it does give
us a way to assign an environnmental externality.

And you notice that the vertical axis
here has been the forecast costs. W can derive
costs for all of this stuff, but when you finally
bring it into Title 24 conpliance, the Warren-

Al qui st Act actually says that it should be in
terms of energy units per square foot. So we take
these costs and we do the final step. W convert
this all -- hit it again -- into equival ent energy
units. And we call these TDV Energy Units. And
that's just a unit change.

MR. RAYMER: | have a question
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MR, MAHONE: Yes.

MR. RAYMER: Bob Raymer, with CBIA.
Coul d you expl ain once again about the hot
aft ernoon?

MR. MAHONE: Yeah. The hot afternoon is
when we allocate the transm ssion and distribution
cost conponent. So we take the -- the others are
all -- the generation cost is how much it costs to
generate the power. The transnission and
distribution cost is based on what the utility
system costs are for power lines, you know,
transfornmers, substations, and all that stuff.

And the cost of transm ssion and
distribution to the utilities is very dependent on
when the peak demand occurs, because you' ve got to
size all of that part of the systemto neet the
peak load. So if you bunp up the peak | oad, wham
the cost of transmi ssion and distribution goes up
And so we devel oped a nmethod that assigns all of
those T&D costs just to the hottest hours of the
sumer .

COW SSI ONER PERNELL: So, just to
foll ow up on Bob's question. The T&D costs that
are on the other four graphs, is that enbedded in

t he revenue neutral adjustnent down in the bottom
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bar? | mean, your assunption is that there is no
T&D costs until it gets -- until the tenperature
gets up certain degrees. Is --

MR, MAHONE: Yeah, that's essentially
it. Do you want to expand on that a little, Gary,
or do you --

MR. FERNSTROM  Yeah. Gary Fernstrom
PG&E.

When you | ook at our distribution
system the distribution systemis built in order
to serve the peak load. The reality is that in
hot climte zones, those systens need to be built
much nore robustly, nmuch stronger, and they're
nore expensive. Yet the recovery of that
i nvestment is worse, or slower, because that
maxi mum capacity is being used for rarely. So the
T&D system in terns of its cost and the recovery
of that cost, is very tenperature dependent.

The generation forecast, on the other
hand, can't capture that tenperature dependency,

t hat weat her dependency. So the only way we have
of adding that into the Tine Dependent Values is
by using this distribution factor

COWM SSI ONER ROSENFELD: | m happy with

what you're doing, but let me still ask a
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questi on.

The peak demand is -- electrica
equi pnrent and transm ssion lines, and so on, are
limted by the tenperature that they can handl e.
The tenperature, in turn, comes fromtwo different
things. One, it may be hot. And hugely
correlated with that, there's nore power being
drawn by air conditioners. So when a transni ssion
line's hot, it's sort of half because of --
| osses, and half because of the anbient
t enperature.

And what you are doing, | think, is just
putting all that together and saying we're going
to put on a hot afternoon cost and charge nost of
the T&D annual costs to those hot afternoons.

MR. FERNSTROM  Yes, we actually weren't
figuring in the factor that you nentioned, and
that is the reduction in capacity on account of
hi gh tenperature. W were factoring in nore the
increase in |load, and the extent to which the

system needs to be built to handl e those peak

| oads.

COWM SSI ONER ROSENFELD:  Ckay.

MR. RAYMER: \Where do you get those
costs fron? You get -- the Energy Commi ssion
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forecasting gets you this basis. Were does the
yel l ow conme fronf

MR. FERNSTROM The way the T&D costs
were derived was by | ooking at each utility's
capital investnent cost in distribution in
general, and then allocating that cost to
different climte zones, dependi ng upon the
peaki ness, if you will, of the |oads in those
climate zones.

Does that answer your question, Bob?

MR. RAYMER: |'m beginning to grasp it.
["mjust trying to think ahead, how does -- has
Ken been able to plug this into Mcropas, you
know. What |ong term assunptions did he nmake on
something like -- this is inportant, but how does
one nodify a conmputer programto do an accurate
job of this over the I ong haul ?

MR. FERNSTROM  Well, E3 took all of
these factors and, in the econoni cs cookbook
built theminto hourly tables for each of the
different clinmate zones. So given to Ken Nittler
and the others who do the conputer progranms, John
McHugh, for exanple, at HMG was a table of 8760
hourly values fore each climte zone. And they

contain the conposite of all these factors we're
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tal ki ng about.

And | ooking at that table, we see the
hourly factors being nore peaky, or higher, for
Fresno, for exanple, than Qakl and.

MR, MAHONE: Yeah. Essentially, if you
take the top of all these curves that we built up
here, and for each hour you record that val ue, you
end up with 8,760 val ues, because that's how many
hours there are in a year. And we just take each
one of those values for each hour and nultiply it
by the savings in energy that's cal cul ated for
each hour.

MR. FERNSTROM Now, I'd like to
enphasi ze, while there are a |ot of values, the
i mpl ementation is sinplified so that conpliance
ought to be able to be calculated sinmlarly to the
way it is now

MR, MAHONE: But actually we're getting
ahead of ourselves here.

MR, VVEATHERWAX: Coul d | have one ot her
question -- Bob Wat herwax, my name -- on the
basi c generation cost. And it seens to ne | heard
you say, Doug, that they were the same every day
of the week, so are we |looking at a typica

weekday forecast for each nonth of the year?
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MR. MAHONE: Yeah

MR. VWEATHERWAX: Which is, it's somewhat
di fferent generally than Prosym or the other codes
have done it in the past, which have used,
typically used historical years in order to derive
| oad shapes.

MR. MAHONE: The generation | oad shape
has different values for each of the 12 nonths.

Wt hin each nonth there are weekday val ues and
weekend val ues, and the weekday values | believe
are the sanme for every -- yeah, here's our
econoni st, Snuller Price.

MR, PRICE: Hi, there. | can just say a
few words about the generation cost price shape.
It's, | believe, a typical --

COW SSI ONER PERNELL: Could | get you
to state your name for the recorder?

MR, PRICE: Oh, sure. M nane is
Snuller Price, with E3.

There's -- and the Comn ssi on devel oped
the shape for the generation costs, but | can
speak a few words about it. It's a typical week
for each nonth of the year. So that neans that
there's a typical Sunday for January, Monday for

January, and so on, that go into the generation
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cost conponent.

So that shape is then nultiplied by a
I ong run forecast of what the average prices are
going to be, going out 15 and 30 years.

MR. WEATHERWAX: So the normal annua
peak, what, that'll be found on a Monday or a
Friday, in sonething Iike July or August?

MR. PRICE: Yeah. | believe it's -- |
think it's usually Mondays.

MR, VWEATHERWAX: So that draw ng perhaps
is just a tad stylized there.

MR. PRICE: Yeah. It's a bit stylized,
yeah.

MR, ALCORN: | need to interrupt here
for just a monment, and say that time is a little
constrained on this topic. Thank you.

MR MAHONE: | will keep going here.

Next one.

We did a sinmilar exercise for natura
gas and propane, but in this case it's an annua
curve because there's not an hourly variation. So
the first step is the CEC s forecast of gas
commodity cost nonth by nonth. Second step is to
add on the revenue requirenent adjustment, or the

revenue neutrality adjustnment, which, again
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accounts for all those kind of fees and fl at
costs, netering and billing, and so forth.

The third one, then, is an environnmenta
externality that we add on. And finally, we
convert the forecast costs into TDV energy val ue,
an equi val ent energy value. And we've done this,
this is for natural gas, but we did a simlar
thing for propane based on the DOE natural --
nati onal forecast for energy prices, because
propane pretty nuch follows -- for oil prices, I'm
sorry. Propane pretty nmuch follows the oil price
mar ket .

Next. So back to electricity for a
second here. Just in terms of how big a chunk of
t he annual energy use do these things turn out to
be, the bottom chunk is the generation cost. The
next, thinner chunk, shown in dark red here, is
the transmi ssion and distribution costs. And you
can see it's not a -- it's not a big part of the
total value, but we're assigning it to the hottest
hours, so we're using it as a way to provide a
price signal or a cost signal to neasures that
performwel| during hot hours.

The next one, the light blue, is the

revenue neutrality adjustment, which we're
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referring to here as retail. And then finally,
the top yellow bar is the environmental adder
portion. And again, it's not a big chunk, but we
think it's a worthwhile chunk.

MR. DeLAURA: Doug, could | ask a quick
guesti on.

MR, MAHONE: Yes.

MR, DeLAURA: Pardon my froggy voice
here. Could you go back to the previous slide,
under gas? | just had a question of
clarification.

MR. MAHONE: One nore back

MR. DeLAURA: Just one nore back. You
had nmenti oned the forecast of gas, and is this a
nati onal forecast or is it an in-state forecast?

MR. MAHONE: It's an in-state forecast.
It's done by the Energy Commi ssion for what they
expect costs to be.

MR. DeLAURA: And is it also based on
supplies of gas that are just in California, or is
it nationally on a grid that's infused?

MR. MAHONE: Let's let Snuller describe
this alittle nore.

MR. PRICE: Yeah. Snuller Price again.

Just a couple of words. | believe the way the

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

43
forecast is done is with basically a genera
equilibriumnmodel, trying to forecast the price at
the border, and then on top of that is added the
prices for delivery, so the -- and then
di stribution dependi ng on what custoner class.

MR. RAYMER: | have a question on the
next chart, going forward.

MR. MAHONE: On this one?

MR, RAYMER: Yeah. What inpact does the
recent PUC decision to allow sonme of the |arge
non-residential custoners to maintain those |ong-
termcontracts, what inpact does that have on
this?

MR. MAHONE: Do we know that for this
forecast yet, with the DWR?

MR. PRICE: Yeah. The question was what
i npact does the PUC s | atest decision on big
customers have on this forecast.

MR, FERNSTROM Well, Gary Fernstrom
fromP&E. Let ne take a shot at trying to answer
that. The decision about how the costs are
al l ocated and who pays what doesn't affect the
basic cost structure, and what we're | ooking at is
t he basic cost structure here.

Snul | er, would you agree with that
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answer ?

MR. PRICE: Yeah. That's right.

MR. RAYMER: |'mjust thinking during
the AB 970 update, and this gets nore into the
politics of the situation, residential picked up
about a two to one conservation percentage versus
non-residential, and we were wondering if maybe
t he wei ghti ng woul d be changing this tinme around,
but that's getting way ahead of ourselves.

MR, FERNSTROM Wl |, your question
zeroes in on the basic issue of why we're
recommendi ng using costs instead of prices,
because the allocation of costs to different
custoner classes gets to be a political issue and
it isn't always necessarily done consistent with
the way econom cs work

MR, RAYMER: We think it's a good thing
to share pain, so it's --

MR, FERNSTROM Well, the pain in this,
such as it is, | think is equitably shared between
the residential and commercial class for
bui | di ngs.

MR. WEATHERWAX: There's one ot her
guestion about the manner in which the truing up

of the rates is done. I''m kind of accustonmed the
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way the PUC does it, where they have margi na
costs for, say, generation and for transmn ssion
and then fixed costs, and then they' Il scale them
all up proportionately in order to accommbdate the
full | oading costs that are needed to carry
revenue.

In this case, you apply the truing up as
a flat adder for every hour. Did you do any
t hi nki ng about trying to apportion that anong the
different categories, and if not, why not?

MR. PRICE: Yeah. What you're talking
about there is the difference between using an
adder to get to kind of the total rate |evel,
versus a multiplier. Because sone of the T&D
costs are quite spiky, and so on, if you gave a
proportional you end up with very, you know, very
spi ky prices on peak for the electric. For the
gas, you'll end up with alnpost identical answer,
because the values are around the sane |evel.

So again, you know, we've |ooked at it
both ways, and the adder approach seens to give a
better result.

MR, WEATHERWAX: How do you define that?

MR. PRICE: How do | define better?

MR. VWEATHERWAX:  Uh- huh.
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MR. PRICE: | guess it's sort of a
subj ective --

MR. FERNSTROM Well -- Gary, from P&E
again. | think we're defining better as peaking
enough to give a signal, but not so peaky that
it's unreasonable.

MR. DeLAURA: This is Lance from
SoCal Gas. A question just generally going back to
a couple of these points, Bob's, and then just a
coupl e of general questions. W don't have to
spend a lot of time on it at the nonent.

But there's a nunber of assunptions that
are enbedded in TDV, at least in this beginning
di scussion. Are there any conpari sons of the
results for folks to be able to | ook at as an
exanpl e of this question, or we tal ked about the
multiplier of three conpared to the assunptions
that are in TDV. Are there sone outcones that
someone could | ook at that would show sort of a T-
bar compari son, so you can get a sense of the
trend and where this is?

MR, MAHONE: Yeah. [|'Ill be show ng you
a nunber of conparisons between source energy and
TDV. In terns of how does TDV work with, you

know, one variation of the underlying assunptions
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versus anot her variation, we spent a lot of tine
| ooking at variations. |It's the kind of thing
that can sort of drive you crazy.

What we finally settled on, we think is
a reasonabl e conpromni se of a nunber of judgnent
calls. And we've | ooked at sone variations that
peopl e have suggested over the | ast six nonths,
it's a fairly labor intensive thing to do, but in
general we haven't found nobst of the tweaks to
make really very nuch of a difference in the
outcome. The nmethod turns out to be fairly
robust .

We can nmeke tweaks that nake it nore
peaky, or meke tweaks that make it a little bit
| ess peaky. When you finally get to the bottom
line, though, which is how does this affect the
measures that Title 24 would occur, nobst of those
little tweaks don't change the outcone very nuch.

MR. RAYMER: Lance -- Bob Raynmer. We
did, we were very interested in the bottomline as
we were going forward in this, and we took our AB
970 base case houses that we were using for
mar ket abl e approach, and we applied this to it.
And so later on, |I'msure we can get into what we

f ound.
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MR. DeLAURA: Okay, great. That's good
to know
MR. MAHONE: Okay. Well, let me -- oh,
some ot her questions?

MR. AHMED: A.Y. Ahned, consultant to

Sout hern California Gas. | was just |ooking at
that graph. It looks like the externalities are
al nost equal to -- unless this graph is not very
accurate -- to the T&D cost.

MR. MAHONE:  Uh- huh

MR. AHMED: And woul d you say they occur
concurrently or at the same tine as the T&D costs,
as well, because of the peaking plants?

MR. MAHONE: No. The T&D costs are
basi cally anot her way, or on top of the generation
costs. They follow the cost of the generation.

So there are daily peaks, but they're not
correlated directly to tenperature, because the
generation costs aren't correlated directly to
t enperature.

The only part that does show up on the
hottest hours are the -- well, that occur only on
the hottest hours are the T&D costs. Sone of the
envi ronnental costs and sone of the generation

costs obviously are concurrent with that hottest
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hour, as well.

MR, FERNSTROM  Doug, woul d you restate
that, because |I'mnot sure it cane across clearly.
The -- the question about whether the T&D costs
are tenperature sensitive, and whether or not they
l[ine up with the environnmental costs.

MR, MAHONE: Well, yeah. \What | was
sayi ng was the environnmental costs have a tine
varying nature to them but the environnental
costs are not a function of tenperature. Whereas
the T&D costs are a function of tenperature, and
in general, the hottest tenperatures coincide with
the peak generation cost tines, as well, so they
tend to add up during those hours.

MR, FERNSTROM  Thank you.

COW SSI ONER ROSENFELD: Doug, this is
Art Rosenfeld, Commissioner. Again, | think that
this is not a big deal, but surely peaking plants
on hot afternoons are dirtier, which means nore
NOx and SOx, and less efficient, which neans nore
CO2. So, | nmean, | think a nore satisfactory
answer will be that it's not a big deal and you
just didn't bother to do it. But there is a tine
factor in tinme and tenperature dependence to

externalities.
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MR, PENNINGTON: In reality, in their
analysis there is a difference for on peak versus
shoul der and off peak for the environnenta
externalities.

COW SSI ONER ROSENFELD: Oh, okay. So
you did try to take care of it.

MR. MAHONE: Yeah. It does, the
envi ronnental costs are higher during the peaking
hours, and --

COWM SSI ONER ROSENFELD: | didn't hear
you say that.

MR, MAHONE: It's just that -- maybe you
can say it better than | can.

MR, PRICE: Just to clarify that. The
environnental externality conponent exists in
every hour, and therefore, you know, where the T&D
costs are very peaky, if you | ook at those, the
environnental costs are out of shape but they're
not very peaky.

And so when you're | ooking at an average
chart like this, and you see a bar that shows the
envi ronnental piece is about the same size as the
T&D piece, that's a little m sleading for the peak
hours. The peak hours woul d have a nuch | arger

T&D conponent relative to the environnenta
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conmponent during those few peak hours, and then in
the off peak there would be an environnenta
conponent and no T&D conponent.

MR. AHMED: That's true, but in the off
peak there will be no T&D costs --

MR. PRICE: That's right.

MR. AHVED: -- but there will be an
envi ronnent al adder

MR, PRICE: That's right.

MR, AHMED: On peak, as Comnri ssi oner
Rosenfel d was nentioni ng, because of the dirtier
pl ants, the environmental adder should be higher

MR PRICE: It is.

MR, AHMED: Okay. | just wanted to
under stand t hat.

MR. MAHONE: Thanks for all the help
t here.

Next. This table, which I'm sure you
cannot read, and even on the paper version you
m ght be able to read it, lists all the sources of
data that were used for devel oping the TDV net hod.
If you want to actually see it in a formthat you
can read it, the TDV cookbook, which is the -- at
the back third of the big handout, on page 11, has

this same table in ten point type, and should be
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readabl e by nost.

COW SSI ONER ROSENFELD: It's a | ot
better.

MR. MAHONE: \hat ?

COWM SSI ONER ROSENFELD: | said it's a
| ot better.

MR, MAHONE: It's a lot better, yeah. |
wasn't going to spend a whole |ot of tinme going
through this, but what this table does showis the
source for the electricity class shapes, the
retail rate forecasts, the wholesale rate
forecasts, and where they come from primrily
fromthe Energy Conmi ssion forecasting group, and
whet her or not these factors vary by climte zone.
And sone of them do, and some of themdon't.

But these are all repeatable and
avail abl e data sources. For future sources of
data, you can go back to the forecasting office,
for exanmple, or to DOE, and get updated forecast
costs. And for how these all get put together and
t he met hodol ogy, it's witten up in this TDV
cookbook document at the back of the handout.

There are al so spreadsheets avail abl e
for anybody who wants to really get into the, you

know, nitty-gritties of how the calcul ations are
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done. W used, we devel oped big spreadsheets for
i mpl ementing this methodol ogy, and it's open to
i nspection by anybody who'd like to |ook at it.

So just to wap up, two final slides
here. How does TDV conpliance work out in the
field. As Bob Raynmer nentioned, the builders and
others are really a whole lot nore interested in
what's the bottomline than they are in the arcana
of our nethodol ogy.

It's primarily going to be used for
performance trade-offs, and eval uation of the
savings will be using the TDV factors rather than
the old source factors. And |I've got a whole
presentation that we'll get to a little after
[ unch, that conpares how these conpliance outcones
work for a bunch of scenarios.

The conpliance runs that are done using
the performance nethod using M cropas on the
residential side, EnergyPro typically on the non-
res side, will be done the same way they're done
right now. The person who's doing the conpliance
will enter the proposed building design as they
normal |y do. The standard buil ding design will be
automatically generated as it normally is. The

savings will be calculated as they normally are,
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except that we'll be doing it hour by hour. And
then internally, the software will apply the
hourly TDV factors. |'magetting a little ahead of
nysel f.

The conpliance software will be enhanced
so that it can do hourly cal cul ati ons of energy
efficiency for both the base and the proposed run
Those hourly savings which are cal cul ated as the
di fference between the proposed and the base, will
be multiplied each hour by a TDV val ue, and that
will give the hourly energy savings for the whole
bui I di ng, you know, using all the neasures that
are in the proposed design. And then those wl|
get totaled up to calculate the annual savings.

And then, finally, the last step in the
process is the conputer spits out a conpliance
report that says thunbs up/thunbs down, pass/fail

and gives the conpliance margin. The only rea

difference there will be that the conpliance
margin will no | onger be reported out in terms of
source energy per square foot, it'll be reported

out in terms of TDV energy per square foot.
So what's the actual change that we're
proposi ng here? The primary change is very

sinple. There's a definition in Title 24 for
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source energy. Delete that, and then replace that
with a definition of a newterm which we're
calling TDV energy. And, you know, if you want to
read the actual |anguage here, it's on page 37 of
the report. We have in the definition a genera
description of what TDV energy is, and then we
cite a CEC report which we're recommendi ng t he
Commi ssion's adoption of the TDV cookbook, which
is the kind of formal description of how the TDV
factors are derived fromthe data sources. So
that's the basic proposal. Change source energy
to TDV energy, using this methodol ogy.

Then the other changes will be a series
of alternative cal cul ati on nmethod changes. This
docunent that the Comr ssion publishes called the
ACM Approval Mnual, that lists all the rules for
how t he conputer progranms have to generate the
standard bui |l di ng design and how t hey cal cul ate
the base case assunptions for each neasure, and
there's a nunber of fairly detail ed adjustnents
that will be proposed for those. And we have
presentations by Bruce WIcox and Charl es El ey,
who will be going over that.

There will also be a change for propane

versus natural gas. W'Il|l basically recomend
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that for areas for which natural gas is not
avail abl e, that the standards assune that propane
is the fuel. And then if a builder wants to make
a trade-off between a propane furnace and a heat
punp, for exanple, those trade-offs would be
val ued using the actual forecast costs for propane
and electricity that, again, that we've devel oped
her e.

And then the final change will be sone
m nor adjustments, as | was just describing, for
the output reports that the computers print out.

So that's the practical change, and
that's the end of the first part of ny
presentation. W've got a few minutes left, |
think, for a few nore questions. Then follow ng
that, Bruce WIlcox and Charles Eley will talk
about sone of the engi neering nodeling changes
that we're proposing to make. | think that wll
take us up to lunchtinme, and then after I|unch we
have a presentation showi ng sonme of the trade-off
outcones for both residential and non-residentia
bui | di ngs.

MR, FERNSTROM Doug, |'d like to nake a
comment about the economics. W' ve spent three

years devel opi ng the econom c basis for this.
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It's robust, it's defensible, it's repeatable.
There are subtleties in it that can be questioned.
We think the economics are yielding results
inmplications that all the key stakehol ders can
live with. W' re sure that there will be room for
guestioning subtleties in the economcs if key
st akehol ders are dissatisfied with the outcomes.

MR MAHONE: | would just add to that.
We' ve al ready been through several rounds of kind
of "what if-ing" on various tweaks to the
econom cs net hodol ogy. And we keep finding that
the method is robust enough that those tweaks
don't really produce a very noticeabl e change on
the bottomline, which is how does this affect the
nmeasur es.

Yes. Sure, conme on up. You can use
this podiumfor the question.

MS. COUGHLIN: M nane is Katie
Coughlin, and | work at Lawrence Berkel ey Labs, in
the Energy Anal ysis Department.

And we've actually been devel opi ng sonme
cost analysis for sone of the appliance standards
for the whole country. So we've |ooked at a | ot
of data, and | think we have a very different

approach because we've been | ooking at the
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correlations effectively between system | oads,
system prices, and tenperature.

And there are a |ot of issues that one
coul d consider, but one that seens to be inportant
in projecting costs into the future is the
assunption when you -- essentially, by not
considering an explicit nodel between price and
| oad, you're assuming it's for the |east cost
di spatch for your system And we find that the
data suggests that there's actually quite
significant deviation fromthe |east cost dispatch
in the real world. And |I'mwondering if you've
considered this and how it inpacts your cost
assessnents.

MR. RAYMER: Could you give an exanpl e?
Bob Rayner, CBI A Can you maybe give an exanpl e
that comes to mind of that?

MS. COUGHLIN: An exanpl e of deviation,

MR. RAYMER: Well, what you perceive
what you think your gut feeling is as what would
actual ly happen out there, as conpared to what
he's been tal ki ng about.

M5. COUGHLIN:  Well, | guess one -- |

mean, in the context of this discussion, you would
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end up over-val ui ng peak savings. Because the
assunption that your highest cost generation only
comes in when you have your highest loads is -- |
nmean, there's different ways of neasuring to what
degree that's not true. But to the extent that it
isn't true, you end up using expensive generation
even when your loads are in a sort of nedium high
range.

So your valuation of savings is a bit
skewed. You put too rmuch valuation on savings at
the top of the peak, and not enough in savings
that are sort of in the md-range.

MR. FERNSTROM Well, let ne take a shot
at answering that. W've broken the price
structure down into generation and transm ssion
and distribution principally. For the generation
conponent, we're using the CEC forecast. So to
the extent that there are sonme part peak and off
peak periods when the cost is fairly high, that's
likely captured by the forecast, simlar to the
approach that you' re suggesting.

For the transnmi ssion and distribution
conponent, we're | ooking at the cost structure,
whi ch probably isn't correctly captured in prices

on account of the political and social need to
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wash that out or average it out. And we think
that in ternms of driving toward the | east cost
operation of the utility system and consequently
the lowest rates for all ratepayers, it's
i mportant to | ook at the cost structure and not
the price structure for transm ssion and
di stri bution.

Snu, do you have anything you'd like to
add to that?

MR. PRICE: Yeah, | guess | would just
like to say that | think we are -- | think we're
actually capturing that effect that you' re talking
about. W have two conponents, really, that are
driving the tinme variation of transm ssion and
di stribution, which is directly linked to |oads.
And | think -- | don't think you're disagreeing
that the costs of the transm ssion and
distribution systemare directly tied to the
loads. And that's in ternms of the capacity of
expansi on by new substations, transm ssion |ines,
and those conponents.

Then there's another piece, which is the
generation piece. And we haven't tried to assign
hi gh generation costs for the highest |oad

periods. What we've done is forecast it the best
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we can, typical week shape, that isn't directly
tied to the tenperature, and use that. So, yes,
they are higher in the summer, but we observe
that. We haven't tried to derive that directly to
| oads.

| don't know if that helps.

MR. PENNI NGTON: Okay. Pardon me. Does
LBL devel op, have they devel oped an hourly
forecast for electricity for appliance standards

anal ysi s purposes?

MS. COUGHLIN: Not -- no. | nean, we're
in the stage of still working out the nethodol ogy,
so it'll be a few nore nonths to a year before it

goes public as part of the standards anal ysis.

And the forecasting is going to be
fairly sinmple. We're nore concerned with
devel oping a regionally accurate description of
the inpacts for strongly peaking appliances of an
ef ficiency standard, so we're really trying to use
historical hourly data. And that's the main focus

of this effort for the nonent.

MR, MAHONE: One of the other -- I'm
sorry, Bill, did | interrupt you?
MR. PENNI NGTON: Well, it seens like,

you know, if you have information that would
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suggest a different pattern, it would be useful to
see the information. Maybe we could |ook at it as
a sensitivity, or sonething. [|'mnot sure what we
could do. But It would be interesting to know if
you have specific information that shows a
di fferent pattern.

MR, VEATHERWAX: There's one ot her
question that comes up. M nane is Bob
Weat herwax, again. | had understood that for the
out 20 years or so, after the forecast was --

MR. MAHONE: Excuse nme, Bob. Can | just
follow up on --

MR, VWEATHERWAX:  Well, I'mtrying to
come back to that sane question, if | can.

MR. MAHONE: Oh.

MR, VEATHERWAX: That after that on the
generation side, you actually assigned the cost of
generation for the hours based on a m xture of
very high priced CTs at the very highest |oad
hours, and then steamboilers a little bit bel ow
that. And then conbined cycle units for the | ower
cost hours, or the | ower heat rate hours, | guess,
or however it was measured.

So to sonme degree that would kind of go

agai nst what | think you were saying, Gary, is
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that in the out years that you would i ndeed then
be doing kind of what she may be havi ng concerns
about, about show ng the highest generation hours
being the only ones with the very high cost?

MR, FERNSTROM | wasn't suggesting that
that woul d be done any nore in the out years of
forecast than the near termyears. | was just
pointing out that the forecast has sone inherent
snmoothing in it that probably isn't present in the
mar ket price of electricity, as we look at it hour
to hour on a real time basis.

MR. MAHONE: One of the other aspects
that we had to grapple with in developing this
nmet hodol ogy cones back to the fact that estinating
the energy use is done using a conputer program
that's driven by a climte zone specific weather
t ape, based on historical data for that weather
zone.

So the peak hour or the peak conditions
under which the building operates within that
simulation world is not tied to any kind of a
statewi de tenperature which would drive statew de
generation costs. All the conputer program knows
is what the tenperatures are that that building

woul d be seeing in this average year. And so we
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couldn't -- we didn't have any rational nmethod to
try to predict how the generation shape m ght
change with tenperature, because the statew de
generati on peaks occur according to sone kind of a
st at ewi de peak tenperature event, which may be
very different fromthe peak tenperatures that an
i ndi vi dual buil ding was experiencing.

So our generation shape is based on a
| ong term average statew de generation shape,
whereas our tenperature cost allocation is based
on the climte tape tenperature specific
conditions that the building being sinulated is
experi enci ng.

MR, ALCORN: Thank you for these
guestions and comrents. It's -- I'msorry that
we're going to have to nove on to the next topic.

MR, HAMVON: Bryan, can | ask two quick
questions? | think they're pretty quick

MR. ALCORN: Ckay.

MR. HAMMON:  And Rob Hammon, from
ConSol .

"Il ask them-- they're disparate
guestions, but one is in your last slide you
menti oned you' re adjusting the rules for propane

and natural gas, and you're talking about
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i mpl ementing different rules in areas that don't
have gas. And |I'm just wondering how you think
that woul d be i npl ement ed.

Let me ask the second question, which is
totally independent. Right now, when you do a
conpliance run, we get results that are TBtus per
square foot per year. And fromthat, sonebody can
do an econom c analysis of if |I do this feature,
it my have this inpact to my bill. And |'mjust
curious how sonebody might do that, based upon the
new TDV results. And looking a little sideways,
there's an open proceedi ng on home energy
efficiency ratings and usually the software that
we use for one thing folds over to the other. And
I have no idea how this new nmethod mi ght merge
into the home energy rating. And Bill, you don't
have to go there if you don't want, but | think
that's a question to think about.

MR. RAYMER  You said these sere both
easy questions.

(Laughter.)

MR, HAMMON: | said sinple. They are
si mpl e.

MR. MAHONE: | can give you a quick

answer, since we're alnpbst out of tinme and we can
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talk about this. In ternms of the -- sonebody
taking the results of this run and trying to
estimate what the costs for the building would be,
what | would -- that's, first of all, not really
t he purpose of what we're doing, so it'd be kind
of trying to figure out how to accomopdate that
ki nd of side purpose.

But to the extent we want to accommpdate
it, because it's an inportant purpose, what |
woul d recommend is that we ask the conpliance
reports to print out the site energy consunption.
The site energy consunption could be nultiplied by
an average utility cost to come up with an
estimte of the annual costs. And | think that
woul d probably be the sinplest way to do that.

MR. FERNSTROM If you were to take the
outcone directly and convert it into a price, what
you would essentially find is the revenue
requi renent, the cost that that represents for the
utility system it wouldn't show you how that gets
translated into price.

And with respect to your first question,
| don't think the intent is to treat propane and
natural gas areas any differently. The intent was

sinply to capture the correct cost associated with
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propane or natural gas use. And right now, there
is no differentiation. Propane tends to be a
littl e peakier because the supply and distribution
effects are nore predomi nant in wnter, when
propane becones nore scarce

MR MAHONE: In terms of how it would be
i mpl enent ed under conpliance, under the current
rules the standard desi gn has assuned, for
exanpl e, they have a gas furnace. Well, if it's
an area without natural gas, the standard design
woul d be assunmed to have a propane furnace. And
you woul d apply the propane costs --

MR, HAMVON: But how do you know to do
that? How do you know to apply propane as opposed
to natural gas?

MR. MAHONE: We just need a sinple
wor kabl e definition for the building official to
decide natural gas is not available. | think
that's a fairly sinple thing to do.

MR. ALCORN: Thank you, everyone.

MR, MATTINSON: | know you don't want
anynore questions, but | want to agree with Rob,
whi ch - -

COW SSI ONER PERNELL: Well, if | may,

guess, pull rank here a little bit. I think it's
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i mportant that we get these questions out before
we go to a different subject. W don't want to be
redundant, nor do we want to be argunentative.
But | think we need to get sonme of these questions
out, so --

MR, MATTINSON: | take that as a go
ahead.

| agree with Rob, and | think for the
same reasons, too, that it seens to nme, at |east
on the residential side, that it's inportant that
the end users, the honme occupants, have a
connection to this, to the results of this
analysis. | mean, | think it's critical that -- |
know from my experience, and Rob's, too, as an
energy consultant, you need to be able to tell the
bui | der why they are rewarded for doing certain
t hi ngs, and penalized for doing other things. And
they have to in turn be able to pass that on to
the consuners. And | tend to think that an
abstract sort of answer that goes well, it's
better for the utility conpanies, would not really
fly.

(Laughter.)

MR. MATTINSON: So it needs to be

connected sonewhat here, in sone way that we can
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explain, to their bill and their costs and their
ability to finance inprovements or invest in nore
energy efficient buildings. And |'m sure that
you' ve considered this in great detail, and

would Iike to be aware of, as this devel ops,
because | think it is really inportant.

MR. FERNSTROM Well, | can tell you
from personal experience, to say that it's better
for the utility conpany doesn't fly. However, if
you can say that it |lowers the cost structure so
prices overall in the long run could be |ower,
that does fly. And that's the argunent we're
trying to nake.

It is the second order effect, | agree,
and that nmakes it a little nore conplicated to
explain. But what we're recomendi ng gets toward
| owering the fundanmental investnent cost in the
el ectric system and consequently works toward
| ower bills.

MR, MAHONE: O it might be sinpler just
to explain that it reduces the peak denmands of
your building, which is good for everybody,
because we don't have so many rolling blackouts.

I mean, | think you can bring it down to fairly

basic ternms without getting too abstract about it.
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MR. FERNSTROM | nean, where this
breaks down is the residential custoner can say,
and the energy consultant on behalf of the
residential custoner can say well, we don't pay
peak demand charges anyway, what difference does
it make.

Well, it may not always be that way.
Soneday, residential custoners nmay be subject to
mandatory real tine prices, mandatory tine of use
prices. W don't know. If that were the case,
then they woul d be seeing these costs, and they'd
be real happy with structures that are |ess peaky
and nore peak demand friendly.

MR, MATTINSON: Actually, | was
expecting that the utilities would follow on with
t hat kind of change in introducing tine of use to
residential. |Is that on the table at this point?

MR, FERNSTROM  Wel |, speaking for P&E
what we found in our research is that custoners
want rate sinplification. They don't want to be
subject to big variations in the price, even
t hough those variations are incunbent in the cost
structure. So there's kind of a m s-match between
what custonmers would |ike to have and the way the

utility system economcs really work.
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MR. MATTINSON: So that's a no.

COW SSI ONER ROSENFELD: 1'1l nake a
comment, if I may. This is Art Rosenfeld, Energy
Commi ssi oner.

This is one case where | guess | don't
think the Energy Commi ssion and PGE are swirling
in the sanme direction. The Energy Comm ssion does
have | oad managenent powers. We will very likely
require that all new buildings, including hones,
have real tinme |eaders, have conputer addressable
t hernostats, and conmercial buildings have
conput er addressabl e |ighting.

So P&E withstanding or not, | think
these things are going to -- they're technically
feasi bl e now, and what's technically feasible
tends to eventually cone in.

MR. FERNSTROM  Wel |, Conmi ssioner, |
didn't say that PG&E was opposed to these things.
| just nmentioned what our surveys said our
custoners want ed

MR, MATTINSON: Well, you can point your
finger at him and say we didn't do it.

MR, VWEATHERWAX: | woul d' ve thought,

t hough, that the E7 rate, which was your tine of

use rate, actually was oversubscribed, so that new
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users couldn't even get into it. So there was
some sufficient interest in the residentia
sector.

MR. FERNSTROM Well, we had two rates,
E8, which is residential time of use rates, and
E7, which is the seasonal --

MR, VEATHERWAX: Seasonal. Well, | nean
the E8 is seasonal

MR. FERNSTROM -- rate. The issue was
that the current neters are expensive, and the PUC
advi sed us that they didn't want us spending a | ot
of noney on the current generation of neters when
a new generation of neters mght be right around
the corner. So the availability of that was
reduced on account of the availability of second
generation tinme of use meters at a | ower cost.

MR, WARE: My turn. Dave Ware, Owens

Cor ni ng.

| just want to make a comment both to
Bill and the representatives of the building
i ndustry over here, as well. | do think it is

i mportant, as we think through the TDV activity,
t hat we understand what is actually going on out
inthe field, and the fact that there is a need

for some way to translate those TDV costs into the
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costs that typically builders and their consuners
use.

VWhat's going on right nowin the
national arena with the International Energy
Conservation Code, is there is a proposed code
change to change the building rating index from
Btus to dollar cost. |If, indeed, that passes, and
it's highly likely that it may, the energy
commissions in all states that are required to
show conpliance to the federal requirenments will

have to have sone conpari son based on costs. TDV

is alien to that sector right now. | don't know
how to do that. | just -- all I'msaying is that
there is a need to at least -- to recognize in

this process that if, indeed, the current code
arena, and would in California, is going to nove
to TDV, so that there would be site energy, as
what Doug said, or sone other way to accommpdate
what consuners are | ooking for in incentive
programs here in the state, or in the way the
Commi ssion deals with this conpliance with the
federal requirenents.

MR, FERNSTROM  Well, | would argue that
TDV is absolutely conpatible with cost.

COWM SSI ONER ROSENFELD:  Yeah, TDV is
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ahead of the proposal you're making.

MR. WARE: | think |I recognize that, as
wel |, but consuners don't understand that concept.
It's not entrained in the tax incentives that are
on the books right now here in this state, and
don't know that there's a process within the
federal -- I'mjust, all I"msaying is that those
things need to be accounted for and at | east
broached, as we nove through the workshop process
here.

COW SSI ONER PERNELL: | think that
we' ve heard that the concern of certain
st akehol ders is that this actually gets down to
the residential customer. And |'msure that we're
goi ng to take that under advi sement.

MR. WARE: Okay.

MR, MAHONE: Yeah, just one other
comment on that. W're -- as we're proposing it
now, the output of TDV is TDV energy. And that's
because of the historical habit within Title 24 to
reduce everything down to energy units per square
f oot .

In point of fact, though, the whole TDV
nmet hodol ogy was based on dollars, and converting

it fromdollars into energy is just kind of the
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last unit conversion that we go through at the
end. So if there were to be sone desire to keep
it in dollars, that would be an easily done thing.
I nmean there's no fundanental change to the
nmet hodol ogy.

What | think is coming up here, though,
is the difference between costs and rates. The
fact that a residential custonmer doesn't currently
see a tine of use rate, the fact that taking the
TDV dol |l ars and conparing themto a utility bil
isn't necessarily going to give you the sane
answer because of the way the rates were
devel oped, that was why | nade the suggestion that
we spit out the site energy and just multiply that
by an average utility cost for cents per kilowatt
hour, or cents per Btu.

These are all nostly just details of how
you do the units, and how you | abel them and they
can all be accommpdated wi t hout any fundanenta
change to the nethodol ogy.

MR, ALCORN: Are there anynore questions
or conments on this topic? Steve.

MR, GATES: Just a very quick
clarification question. |1'm Steve Gates, with

Hi rsch and Associ at es.
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In the transmi ssion and distribution
costs, does that actually include the cost of the
power plants thensel ves?

MR, FERNSTROM  No.

MR, GATES: Okay. So that's part of the
commodity cost that was referenced before?

MR. FERNSTROM No. The transm ssion
and distribution cost includes only the pipes and
wires, if you will, conponent.

MR, GATES: Okay. What is the
di fference between transmi ssion and distribution?
It sounds -- that sounds redundant to me, but what
does --

MR, FERNSTROM  Well, | think the
difference is in the utilization. The
di stribution |ines between the substation and
homes or busi nesses operating at 12 or 21, 000
volts, are nore subject to peakiness than
necessarily the transnission lines that serve a
group of substations. And this is because the
peaki ness of | oads depends upon whether they're
i ndustrial, commercial, agricultural, and that
tends to follow at the substation |level nore
predom nantly than at the transm ssion |evel.

MR. GATES: COkay. So if there's a -- if

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

77
you have a peaki ng power plant, you know, that
only runs, you know, 100 hours a year, or
what ever, where does its cost get rolled into
this? |Is that part of the -- that combdity cost
that was in there, or --

MR. FERNSTROM  Yes, that's captured in
the commdity cost. Because the output of that
plant is sold into the grid, and purchased at the
mar ket price of power. O it's contracted for in
advance.

MR. GATES: Yeah. Okay. Yeah, | guess
| just need to study this nore, because | -- it's
not clear to nme why the difference there is, you
know. Okay, | understand why transm ssion and
di stribution could be put on to -- to the peak
but it also seens like certain types of power
pl ants m ght also be, you know, put into that same
cat egory.

MR. FERNSTROM Well, it could --
there's another reason, too, in addition to the
way the system works, and that is that the price
of power is captured in the nmarket price and the
forecast. So we've tended to roll all plants,
regardl ess of whether they're peakers or not, into

the commdity cost, because from an econonic
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perspective that can be captured easier that way.

MR. GATES: Okay.

MR. ALCORN: Are there anynore questions
or comments? Okay.

MR. VWEATHERWAX: Yeah. There was one
thing with respect to transm ssion versus
distribution costs. Looking over the earlier rate
cases, they found, | think, that transm ssion
costs are allocated about 85 percent to system
| oad, and about 15 percent to the individual |oads
at the nore distribution substations. O course,

t hat changes as you nove down between primary to
secondary distribution, and beconmes nore and nore

correlated with the actual |ocal use.

But | didn't see, first of all, | didn't
actually see in the stuff | |ooked at any
transm ssion costs there at all, even though they

are nodest conpared to distribution per se. And
didn't see any spreading of them nore towards the
allocation to generation than towards the
di stribution.

MR, FERNSTROM  Snu, can you respond to
t hat ?

MR. PRICE: Yeah, for the purposes of

t he TDV, when we were going towards clinmate zones,
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the allocation of the transm ssion and
di stribution costs are done in the same hours.
And so we've added a distribution conponent to the
transm ssi on conponent, estimates of the long run
i ncrenental costs of transm ssion plus
di stribution, allocated themto the sane hours.

MR. WEATHERWAX: So that would
presurmably tend to make it a little peakier for
transm ssion, since in general the transmission is
nore spread over the -- with the peak | oad?

MR. PRICE: Actually, it's -- it's
actually the opposite. The climate zones tend to
be fairly broad regions, and the costs are
all ocated across, | would say probably an
allocation that's probably nmore in line with the
transm ssion. Now, you know, somewhere in
bet ween, than the actual peakiness of a particular
di stribution feeder, which could be very extrene.

MR, ALCORN: All right. It's, | think,
time to nove on to the next topic. And Bruce
Wl cox, |I think is going to be presenting on Tine
Dependent Val uati on.

MR. MAHONE: Yeah, 1'Il do the next
slide. Can we have the next slide, please.

We're going to talk about a nunber of
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engi neeri ng enhancenments that are being proposed
to take advantage of Tinme Dependent Val uation
One of the primary goals, as | nmentioned, is for
HVAC systens, we think Title 24 needs to be able
to distinguish between an air conditioning system
that perfornms well on peak and an air conditioning
system that does not performwell on peak

Under current Title 24 rules, with an
annual sinulation, that doesn't happen. So that
nmeans we need an hourly equival ent nodel for the
residential side, and we also want to have
i nproved performance curves for the non-
residential side, which currently sinply apply
basi c default curves to npbst systens.

Next. We also want to nake simlar
ki nds of hourly nodeling enhancenents for purposes
of water heating, so that we can get a better
characterization of the hourly performance of the
wat er heating system not so nuch because we think
there are particular water heating neasures that
are terribly time dependent, but because water
heating is a big part, especially on the
residential side, is a big part of the overal
buil ding | oad, and you can't have detail ed

envel ope in HVAC equi pnent nodel s and have a
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stupid water heating nodel and have it all work
t oget her.

Next. Finally, we want to be able to --
we want the method to be able to credit other
nmeasures that performdifferently on peak and off
peak, such as cool roofs and daylighting, attics
and ducts, and so forth. So we've devel oped what
we think are the basic engi neering enhancenents
that need to be inplenmented in order to achieve
these goals, and then, as | mentioned, there may
be additional enhancements for other measures that
get adopted before 2005.

So with that, let ne hand the m crophone
over to Bruce WIlcox, who's going to talk about
the residential parts of these.

MR. WLCOX: Thank you, Doug.

Next slide. The main changes in
residential nodeling that we've put in to handle
the TDV situation have to do with air conditioner
nodel i ng, heat punp nodeling, and nodeling of duct
systens in attics.

The goal here, as Doug just said, was to
capture the main effects and opportunities in the
TDV approach for residential buildings. So we've

really focused on the systems that have peak
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effects, and for which the hourly nodeling makes a
bi g di fference.

The other thing we' ve done here is to
attenpt to be as grounded as possible in the
conpliance world, and so we've nmade nodel s that
are not engineering oriented nodels, but are
conpl i ance oriented nodels, where they're based on
things that we know in the conpliance world about
the systens that we're trying to use, and have
adapted that approach to the hourly TDV
cal cul ati ons.

Next slide, please. So let's first talk
about air conditioners. And to put this into
perspective, historically -- next -- the
calculations for the |ast 20 years, since the
standards first got underway, have al ways assuned
that air conditioning could be handl ed by
cal culating the sensible |oads and then adding
those up to get a total annual sensible |oad, and
just divide by the SEER, the Seasonal Energy
Efficiency Ratio of the air conditioner.

In the 2001 standards, we changed that.
We devel oped a conservative assunption for the
EER, the Energy Efficiency Ratio, and how it was

related to the SEER. SEER is the federally

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

83
mandat ed test val ue that manufacturers are
required to provide, and it's basically the only
value that California can really require that
manuf acturers provide for their equipnent. So
it's fundamental. And part of the nmodeling is to
understand the energy efficiency ratio, EER, which
is aslightly different version that has to do
with high tenperature performance of the air
condi tioners.

And then we al so cane up with a set of
adj usted SEERs that are -- that take into account
the actual tenperatures in the various California
climates and how the air conditioners would work
in each climte zone, based on those tenperatures.

Next, please. This plot shows this
conservative assumption about EER versus SEER
What this is is a plot of all of the air
conditioners, all the split systemair
conditioners in the database that the Energy
Conmi ssion has. Across the bottomis the SEER
which is the value, the rated value. And up at
the side, over here, is the EER, which is -- SEER
is the seasonal value, EER is instantaneous val ue
at 95 degrees outside, and really kind of

characterizes the high tenperature on peak
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performance of the air conditioner

And the thing that was -- that is
troubl esome about this is that you get all these
poi nts out here for air conditioners that have
hi gh SEERs, but very basically | ow EERs. And this
is one of the major issues for trying to deal with
the on peak performance of air conditioners, that
you can't really differentiate between that SEER
14 unit, 14 or 15 unit, and a SEER 10 or 11 unit,
both of which performthe sane on peak.

Next slide. So we made -- we used that
-- actually, back up one slide. This blue line is
the assuned relationship that was used in the 2001
st andards devel opnent, which says that as the air
conditioner SEER gets better from 10 to 11 to 11
and a half, the SEER -- the EER gets better. And
then, fromthere on out, we assume that the -- if
we don't know anything el se about the air
conditioner, we assune the EERs can, though
regardl ess of the SEER

So, next slide. In making these
tenperature adjusted SEER cal culations, this is
the table that's in the current ACM manual in the
standards, it says that if you are in Clinmate Zone

12, and you have a SEER 11 unit, you assune the
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EER is 10. And if you're in Climte Zone -- in
that same clinmate zone and you have a SEER 17
unit, you assunme that the EERis 12.3. So there's
a much | ower inmprovenent in the EER on the high
tenperature perfornmance than there was if you just
assuned that SEER

Next slide. So, we're going to extend
t hat approach in the TDV nodeling, and use a nore
hourly, actual hourly calculation for the
conpliance nodel that's based on that sane
approach. W use the SEER as the primary input --
next -- and we use that sane assunmed 95 degree EER
that | just showed you on the plot, so we're
extendi ng the sanme approach that we used in the
2001 standards, we use the efficiency above 95
degrees, because now we're going to nodel its
hourly, we're going to assune that the efficiency
above 95 is based on the tests that PGXE has done
on typical air conditioners, and we may be able to
pull in sone nore data from Southern California
Edi son's testing when that becones avail abl e.

Next. We're allowing for an optiona
i nput for -- of EER, which is the 95 degree
efficiency nunmber. This is not required to be

gi ven out by the manufacturers. It's not
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necessarily available, but if a manufacturer
wanted to show that they had a systemthat really
wor ked wel | on peak, then the assunption here is
that we'd figure out a systemthat allowed the
conpliance user to specify that EER.  Probably
requires themto specify a particular nodel of air
conditioner at the compliance stage, which is not
necessarily sinple.

And we're also, in ternms of this hourly
nodel , we have to worry about humdity, so we're
going to assume that there is a constant 62 degree
wet bul b indoor return air

Next slide. OCkay. So here's a graphic
that shows how this nodel will actually work to do
hourly cal cul ations. Across the bottom we have
the outdoor tenperature, and that's the primary
driver of efficiency changes that we're | ooking
for here. W want to get -- we want to assess the
hi gh outdoor tenperature on peak performance of
these machines. And up the side here we have the
EER, which is the Energy Efficiency Ratio, which
is the -- just a neasure of the instantaneous
efficiency. And so the proposal is that we have,
we know one thing, which is the SEER, which is

shown here with the | arge orange dot, that that's
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an input, that we always know that, and that's the
primary i nput for the cal cul ation

And then we have the EER here, shown at
the default fromthat table | was -- or, not from
the table, fromthe graph I was show ng you
earlier, which in this case is a | ow because
whoever was doing this conpliance didn't actually
say what the EER was going to be. And then the
proposal was that between 82 degrees, where the
SEER is directly applicable, and 95 degrees, where
the EER is applicable, that we sinply interpolate
the efficiency based on outdoor tenperature.

Above 95 degrees, we're going to use a constant
sl ope line based on the test data.

Now, one of the trade-offs that's
potentially available in this systemis if you do
specify an EER, and it turns out to be higher than
the default, then you would nove up to this --
sonmething like this Iine here, with an EER for a
specific unit that worked well on peak. We'd
i nterpol ate between the 82 degree SEER |ine and
the EER at 95, and then we would drop down at that
same constant slope. So that's the fundanenta
air conditioning nodel that's proposed here.

We are also going to renove the fan from
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the SEER rating and the EER rating, because fans
are an issue that we think we want to get into in
the standards. I1t's not actually tested as part
of the SEER. It's really a default value that's
al l oned under the DOE procedure. So we're going
to subtract out the default fan, we're going to
add back in the average actual fan that's been
measured in California. And then we're going to
nodel the fan power as a separate item So that
potentially, if people wanted to use a higher
efficiency fan or a conbination of a duct system
and fan that would deliver the air at |ess power,
that that's a potential credit option in
conpl i ance.

Al right. So that's the -- for air
conditioning. For heat punps, we have another set
of issues which are in sone ways very rel ated.

The primary input for a heat punp is what's called
the HSPF, the Heating Season Performance Factor.
This is, again, a seasonal value that DOE requires
be calculated and reported. And it doesn't
actually tell you how the unit's going to work
necessarily, at any specific outdoor tenperature.

So one of the issues is to try and cone

up with a COP at 47 degrees Fahrenheit, which is
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one of the primary inputs to the nodel we're
proposi ng, and we've cone up with a default here
which is the -- a COP at 47 is equal to .4 tines
t he HSPF.

Next slide. And the other primary input
is the capacity of this heat punp to do heating at
47 degrees. And we have a default for that also,
which is equal to the rated cooling capacity.

Next. |If we were to use a
strai ghtforward inplenmentation of the DOE 2.1 heat
punp nodel, which -- the primary inputs of which
are these two nunbers, the COP at 47 and the
capacity at 47, and then there's a set of curves
whi ch give you performance and ot her tenperatures.

Next slide. The basis for that default
COP is another plot fromthe Energy Conmi ssion
dat abase, which is showing the relationship of
HSPF to COP for split heat punps. And that's the
same kind of a cloud of data, but we put this |ine
through. That's the .4 tinmes the HSPF line, and
it kind of represents a reasonably conservative
vi ew of the performance of those machi nes.

Next slide. GCkay. So the other nmjor
systemin the residential HVAC world that affects

t he peak energy use in a very significant way is
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the duct systemthat's located in an attic.
Attics get really hot, and the ducts in the attic
respond to that by having an efficiency that's
| oner on peak than it is during average
condi tions.

So for ducts in attics, we've devel oped
an approach that adjusts the ACM seasona
efficiencies. For the last two cycles of the
st andards, the Conmi ssion has had a set of
calculations for duct efficiency that have a | arge
nunber of variables, the duct R Value, the duct
| eakage, the size of the ducts, and so forth. And
so what we're going to do is take those efficiency
nunbers, so we're not changi ng that approach at
all. W're taking those efficiency nunbers and
adj usting them based on the tenperatures in the
attic, essentially.

Next slide. Al right. Now, this nodel
that we -- the hourly nodel that does this
adj ustnment is based on assuming the attic
tenperature and the duct efficiency is driven by
the solar tenperature on the roof, which is the
conmbi nation of the outdoor tenperature and the
sol ar radiation absorbed on the roof. It

i ncludes, this npdel includes the effects of al
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the current options that are available. And it's
conplete invisible to the ACM user that there's no
new i nputs here that are not already involved in
t he process.

Next slide. Charles. Yes, we're going
to have questions about this at the end.

MR. ELEY: You want to save the
questions to the end?

MR, ALCORN: Well, yeah. It seens like
we should do that. 1'd like to get through the
presentations and then address questions.

MR. ELEY: Okay. All right. Next
slide, please

Currently, the water heating
calculations for low rise residential are annual
There is no hourly calculation. And these, this
is the summary of the nethod. The water heating
energy use is the recovery |load, divided by the
| oad dependent energy factor. And the |oad
dependent energy factor will be defined in a
m nut e.

The adj usted recovery | oad includes the
standard recovery | oad, which is the energy put
into the water tines the distribution system

mul tiplier, and the distribution systemnultiplier
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accounts for losses in the pipes and gives you
credit for point of use water heaters, and that
sort of thing.

The standard recovery load in the
current standards is a function of the conditioned
fl oor area of the specs. There are no gallons per
hour, or gallons per day of consunption in the
current nodel. You just put in your conditioned
floor area, and this is constrained at -- | forgot
where the bottomis, but 2,000 feet or sonething.
But, at any rate.

Then the | oad dependent energy factor
equation is sonmething that was devel oped in the
early nineties, and it's been in the standard
since then. It takes the energy factor into
account, which is the NAECA rated value, and it
mekes an adj ustnent dependi ng on the annual | oad.
So if the loads are great, then the standby
conponent's a little smaller on a percentage
basis. And if the | oads are very small, the
st andby conponent's nuch larger. So this equation
accounts for that.

Next slide, please. So what we're
proposing to do is sinply adjust this annua

equation to work on an hourly basis. So the basic
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equation is exactly the sane. You divide the
adj usted recovery |l oad by the | oad dependent
energy factor, but you do this separately for each
hour of the year. So it's a sunmmation from
m dni ght, January 1, right through mdnight, or
11: 00 o' cl ock, on Decenber 31st.

The recovery load we're going to have to
go back to nore of a first principles thing,
rather than using that regression equation. So it
woul d be the distribution systemnultiplier tines
t he gall ons of consumption for that hour, tines
the Delta T, times this constant which represents
the energy required to lift a gallon of water one
degr ee.

And then the | oad dependent energy
factor equation is exactly, it's pretty much the
sane equation as before, except this terminside
the bracket, inside the | og brackets, is adjusted
to be the sanme kind of ratio it was on an annua
basis. So instead of dividing -- instead of
di viding, but multiplying by a hundred and
di viding by 365 days, it's just nultiplied tines
24. So that's really the only difference.

Next slide, please. These are the

coefficients, and these would remain unchanged.
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These are now published in the ACM nanual

Next slide. These are the current
distribution systemnultipliers. These are being
revised, actually, by Davis Energy Group, on
anot her project related to this. These are the
ones that are currently published.

Next slide, please.

MR. DeLAURA: Charles, Lance DelLaura.
Just a question. The coefficients you said are
not bei ng addressed, or being kept constant. What
is the rationale there?

MR. ELEY: There's nothing that we're
changi ng that woul d cause us to have to take
anot her | ook at them

MR. DeLAURA: It's a flat-out --

MR. ELEY: They were -- those
coefficients were devel oped by conparing, by
| ooking at a detailed hourly water nodel, water
heati ng nmodel, and finding a way to adjust the
energy factor. And we're not really changi ng any
of that.

We do need to devel op sone hourly | oads,
and we're not proposing to change the basic
assunptions that were required of the '92 and the

'95, or the '98 standards. This graph shows the
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rel ati onshi p between gallons of consunption and

conditioned floor area, and as you can see it's

very linear, so we'll just work backwards from
this and translate, instead of having an -- we
will come up with daily consunption in gallons per

day that's conpletely consistent with the CFA
rul es.

Next slide. One of the things that we
need to conme to grips with, and we haven't really
resolved this one yet, is we've -- it's inportant
that we devel op sone type of schedul e for hot
wat er consunption. |In residences, there is a peak
in the norning, when everyone gets up, takes their
showers, and gets out of the house. Then there's
anot her sort of |ower peak in the early evening,
when peopl e come hone and prepare their dinners.
And, you know, this is -- the general shape of
this curve, we all kind of know it shows up in the
utilities' load curves, and everywhere else. W
need to kind of standardize this, though, and put
it into the ACM manual

Next slide, please. These are sone
graphs that we devel oped froma project Jim Lutz
did at Lawrence Berkel ey Lab, which was based on

sonme data from EPRI, and these are just sone --
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t hey have sort of the same general shape curve,
but are sort of sinplified.

So that's basically what we plan to do.
It's a very straightforward translation of the
| oad dependent energy factor nmethod into an hourly
cal cul ation procedure.

Next slide, please. The next thing I'm
going to tal k about are the non-residentia
equi pnment performance curves. Next slide. Next
sl i de.

We, as Bruce nentioned, in the non-
residential realmwe' ve been dealing with part
| oad efficiencies and tenperature dependenci es al
al ong. But what we want to do as part of TDV is
to inprove the way we're dealing with it alittle
bit. Wthin DOE 2 there's five curves that
explain the performance of a piece of equipnment at
any hour. The first curve is COOL-CAP-FT. It
t akes account of wet bulb across the evaporator
coil, and outside dry bulb tenperature, and nekes
an adj ustnment on cooling capacity.

The next curve is COOL-EIR-FT. This
takes those sane two tenperature paraneters and
makes an adjustnment on the efficiency of the

equi pment. The third one takes the part | oad

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

97
ratio of the equi pnment at a particular hour, and
it makes -- and makes an adjustment on the
efficiency of the equi pment.

And then, for heat punps, there's two
parall el curves to the COOL-CAP-FT and COCL-El R
FT. And those take dry bulb tenperature and nekes
an adjustnent on capacity, and in dry bulb
tenperature, and nakes an adjustnent on
efficiency. In DOE 2, efficiency is -- it's
expressed as EIR, which is an Energy |nput Ratio.
It's essentially the reciprocal of efficiency.

Next slide, please. Next slide, please.
What we did in this study is we | ooked at about
150 di fferent products from vari ous manufacturers,
and we devel oped two sets of curves in addition to
the default curve that's in DOE 2. So we have the
default curve in DOE 2, we have what we call our
best fir curve, which is taking all the data for a
cl ass of equiprment and fitting a curve through it
as best we can. And then we have what we call the
P15 curves, and these, this is the average of the
| onest performng, the | owest 15 percentile of
perform ng equi pmrent. So we cal cul ated those
t hr ee.

Next slide, please. So what we're
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recommendi ng as a change to the ACM manual is that
a conpliance user, an architect, engineer, energy
anal yst, if they choose, they can enter the
performance of their particular machine. 1In
commer ci al packaged equi prent the manufacturers
publish the capacity and the energy input at other
t enper atures besides the 95 degrees that's used
for the ARl test conditions. The data is
general ly produced at 85 degrees, 105, 115, 125,
and someti nes 135.

So one option would be for -- to enter
that data, and the -- then the conpliance tools
woul d cal cul ate a tenperature dependent curve
based on those data, and that would be used in the
conpl i ance process. The referenced buil ding woul d
use the best fit performance curves that were
devel oped fromthat, so this would give you sone
credit if you had a nmachine that perforned better
at high tenperatures.

If you choose not to enter the data for
your particular machi ne, then we're suggesting
that the P-15 performance curves would be the
default. So this would nmeke it a little bit nore
difficult to conply if you don't enter your own

data, because the referenced building would have
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the best fit curves, and the defaults for your
proposed desi gn would be the P-15 curves, the
poorly perform ng curves. So you'd have to nmmke
up for that sonewhere else in the conpliance
process.

Next slide, please. | think I can
probably skip through these. This just shows --
next slide, please. These are the DOE 2 defaults.
Next slide, please. And these show the DCE 2
defaults, and you can see the P-15 curve and how
it diverges. This point right here, at a 67
degree entering wet bulb and a 95 degree dry bulb
is the ARl rated conditions. So all the curves
cross at that point. And then, depending on where
you are in the system operation, your performance
and capacity woul d be adjusted up or down.

Next slide.

MR. AHMED: Excuse me, Charles. Before
you go on. What is the dotted Iine there, again?

MR. ELEY: Well, there's three sets of
curves. This --

MR. AHMVED: Ri ght.

MR, ELEY: -- this is really a three
di mensional plot, if you will. You' ve got

entering wet bulb on one axis, outside dry bulb on
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the other axis, and on the third dimension is the
mul tiplier on either the capacity of the equi pnent
or the efficiency of the equipnent. What we've
done here is we've tried to sinplify it into just
a single dinension graph. So the ones at the top
are for a wet bulb of 72, the ones in the nmiddle
are for a wet bulb of 67, which is the ARl test
conditions, and the ones at the bottomare for 62
degree wet bulb, which is what Bruce was
recommendi ng for residences.

MR. AHMED: Yeah, | got that. What |
was trying to understand is there is a solid line
and a dotted line for each wet bulb. What is the
solid line and what is --

MR. ELEY: Well, there's three curves,
actually, for each of these. There's the DOE 2
default. There's the best fit curve, which is --
it's very faint there, you really can't see it.
And then the bottomcurve is the P-15 curve.

MR. AHMED: Oh, okay.

MR. ELEY: The best fit is not visible.
The best fit, unfortunately, it's invisible on
this graph up there. You mght be able to see it
over there, slightly.

MR.  AHMED: No, | can't.

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

101

MR. ELEY: And naybe in your -- sorry
about that. |It's gone conpletely. OCkay. Well
it's between the default curve and the P-15 curve.
| can tell you that. Sorry about that. It's the
old invisible curve trick

(Laughter.)

MR. ELEY: Next slide, please. Let's go
on to schedul es. Keep going. These just show
some of the other curves and how they deviate.

Next slide, please.

So basically, we're recomendi ng that we
change the ACM manual, and that we quit using the
DOE 2 default curves, and we substitute in their
pl ace this best fit average curve, which deviates
alittle bit fromthe DOE 2 default curves. The
standards would -- or the ACM woul d al so publish
the coefficients for the P-15 curve, which would
be the default for cases when you don't enter your
data. And this would be all set up in the ACM
manual . It would be pretty invisible to the user
except that when you specify the performance of
your equi pnent you woul d have to enter nore than
just the perfornmance at the ARl test conditions;
you woul d enter the performance on both sides of

those test conditions.
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Now, | will comment, one of the curves
makes an adj ustnent for part load ratio, and we
have been unable to get any data on that, so we're
not suggesting any change at all on part |oad
ratio curves. |It's very tricky and expensive to
generate that kind of data, and if the
manuf acturers have it, they haven't shared it with
us. So, and I'mnot sure they have it.

MR. DeLAURA: Charles, Lance DelLaura
with SoCal Gas. You had nentioned that there was
going to be credit given for point of use water
heaters. M question is, will there be any
negative i npact to standard storage water heaters
in the cal cul ation?

MR. ELEY: 1'd like to defer that one to
April 23rd, when Davis Energy Group is going to
present their analysis on distribution system
multipliers. That's really not part of this work.

MR. DeLAURA: Okay. Very good. And a
foll owup question, and that is will there be
exanpl es of a TDV water heater cal cul ati ons
di scussed this afternoon?

MR. ELEY: | believe so. You've got
some -- it's actually pretty neutral, you know.

It doesn't make a big difference, because water
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heati ng energy use, unlike, say, air conditioning,
is not quite as peaky, so it's not as big a deal

Next sli de.

MR, AHMED: Charles, | have a question
before you go on to the --

MR. ELEY: Yes.

MR. AHMED: On the DCE input, not al
three graphs or pairs of points need to be
i nputted; right? |In current conpliance runs, you
don't have to put in our |oad performance data.

MR. ELEY: No, it's a conpliance run to
-- you enter just the EER, the ARl conditions.

MR, AHMED: That's what | thought.

Yeah.

MR. ELEY: And the DCE 2 default curves
are used for both your proposed design and the
reference design.

MR, AHMED: And you're suggesting that
under the new net hodol ogy, we will have to enter
at least two of the three, because the part |oad
data is not avail abl e.

MR. ELEY: Well, no. You can stil
enter just the data you do now, but if you do that
your proposed design would use the P-15 curves,

and you woul d | ose some credit.
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MR, AHMED: Right. Yeah, there will be
a difference there. Okay.

MR. ELEY: One other -- next slide,
pl ease. Another issue to address are schedul es.
Wth the non-residential standards, there are just
two sets of schedules. There are daytine
schedul es, which are used for offices and retai
and schools, and so forth. And there are 24-hour
schedul es, which are used for hotels, patient
rooms in hospitals, facilities that are operating
24 hours.

Next slide. What we're suggesting to
ki nd of take advantage, | guess, of the
opportunities fromTDV, are to -- we're suggesting
that we'll continue to use these standard daytine
and 24-hour schedules for all of the life cycle
cost work, and these schedul es would continue to
be a default. Lots of tinmes when we use -- when
we do conpliance calculations, it's -- if it's a
tilt-up concrete building, a flex building, you
don't really know if it's an office or a retail
or a restaurant. And when it's not known you
woul d use these defaults.

However, we're suggesting that when you

know that it's an office or retail or a school or
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an assenbly, one of those four spaces, that you
woul d have the option of using that nore specific
schedul e to do your analysis. And, of course, you
woul d have to use that sane schedule for both the
proposed desi gn and the referenced building, so
there's no credit for changing schedules. It's
just we think it would give a nore fair trade-off,
and woul d be -- and woul d take advantage of power
TDV.

These al ternate schedul es have been
devel oped based on the non-res new construction
dat abase. This is a database that's been
supported by the utilities. It includes 990 non-
residential buildings. | believe there's about
220 offices in that dataset. Sonmething |ike 160
school s, 160 retail stores, and | don't renenber
how many assenblies. But it's -- next slide,
pl ease.

So these graphs conpare the -- again,
you have to kind of use your inmagination, but
t hese square curves here are the -- that is the
curve for -- that is the 24-hour dayti me schedul e
for weekdays. This is the 24-hour daytine
schedul e for weekends and holidays. This curve is

the curve fromthe non-res new construction
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dat abase for offices. Here's for schools, this --
that one is -- is that retail? And then, and this
is assenbly. So you can see that there's really
quite a lot of difference between these building
types, and if you know that it's going to be a
school, or if you knowit's going to be a retai
or an office, and often we do, then we're
suggesting that these other -- that these
al ternate schedul es may be used.

This shows -- the next slide -- simlar
pattern for equipnent. Next slide. This is fan
operation, which is essentially HVAC operation.
Next slide. Cooling tenperatures. Next slide.
Heati ng tenperatures.

So these are all, this data is al
summarized in the nore detailed report, with
graphs | arge enough to read.

Thank you.

MR. ALCORN: Thank you, Charl es.

We're just a little over on our tine.
We're going to go on ahead and break for |unch
now, and resune at 1:10, which is a 45-mnute
[ unch.

So | would like to remind those of you

that, if you haven't had a chance to sign in,

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

107
pl ease do so during our lunch break. Thanks very
much.

(Thereupon, the lunch recess

was taken.)
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AFTERNOON SESSI ON

MR. ALCORN: Thank you. Before we went
to lunch we were discussing the Tinme Dependent
Val uati on engi neering analysis, and | didn't
invite questions at that tinme, and I'd like to
invite questions now, to Charles Eley and Doug
Mahone, on the three subjects that they addressed
in their analysis.

Sorry, Bruce

MR, WLCOX: All ny questions should go
to Doug Mahone.

MR. ALCORN:  Ckay.

MR. AHMED: A. Y Ahned, consultant for
Sout hern California Gas.

I have a couple of questions that -- on
Bruce's presentation, regarding the heat punp.

MR WLCOX: Yes.

MR, AHMED: As far as the -- you
menti oned the DOE hourly model, it will be
i ncorporated into Mcropas; right?

MR. WLCOX: Right.

MR, AHMED: And will it incorporate
auxiliary heat and other ancillary electric use
i ke a crankcase heater and defrost cycle, and et

cetera?
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MR, WLCOX: W plan to use the DCE 2. 1E
nodel pretty nuch straight. And so what the
crankcase -- or, the defrost is included in the
curves that relate perfornmance to tenperature
And so that's handl ed at the | evel our nodel is
able to do it. And the -- we're going to assune
that the loads are all met in the hour that they
occur, and that if the conpressor capacity is not
bi g enough, that it's foll owed up back up
resistancy in that hour. So that'll be fully
accounted for.

We're not planning to do anything with
crankcase heaters at this point.

MR. AHMED: Because the crankcase heater
is not included in the EER or the ACOP, or the
COP.

MR WLCOX: Well, yeah, a very | ong
hi story of that, on that subject. But the --
we're not planning to do anything special with
crankcase heaters at this point.

MR, AHMED: Now, as far as when you tie
this with sizing, it could -- the auxiliary
el ectric heating could becone a significant part,
so | hope you will take those things into

consi derati on when we go into the sizing issue.
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MR, WLCOX: | expect that it will
become a significant part. That's part of the
i ntention.

MR, AHMED: Okay.

MR, ALCORN: Are there anynore questions
or comments? Okay.

MR. DeLAURA: Bryan, | just had a quick
comrent, not related to this subject, but for
SoCal Gas and San Diego Gas and El ectric. Again,
apol ogi ze for my voice here.

I wanted to let folks know that this is
actually ny last day representing SoCal Gas in this
capacity. I'mtaking on sone new responsibilities
for San Diego Gas and Electric, as well as
SoCal Gas, manhagi hg our energy conservation
programs. So there is a group of fol ks here --
yes.

(Laughter.)

MR, WLCOX: Well, | didn't plan to
el aborate at all on that.

MR. DeLAURA: | wanted to introduce a
coupl e of folks here. Daryl Hosler, could you
stand up. And also, Kurt Kaufman. And al so Ron
Caudl e. Between these three gentlenen, they wll

be representing these separate energy regul at ed
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utilities.

MR. ALCORN: Great.

MR. DeLAURA: It's been a great pleasure
working with the Commi ssion. | have enjoyed it.

MR, ALCORN: The feeling is mutual

MR. DeLAURA: Anyway, thanks for a great
experi ence.

MR, ALCORN: Thank you, Lance.

Okay. We'll go on ahead and nove to the
next topic, which is TDV Met hodol ogy. And | guess
Doug' ||l start off.

MR. MAHONE: | guess I'll have to
post pone ny nap. Hopefully, | won't be
encouragi ng the rest of you to not postpone your
nap.

Well, so we've been talking broadly
about the concept of TDV and how it was derived,
and sone of the engineering calculation details.
But really, the bottomline is what does it do to
conpliance. And so I'd |like to turn our attention
now to that.

We've done a series of paranetric
anal ysis exercises here, for both residential and
non-residential buildings, to try to illustrate

what the bottomline for conpliance is under TDV
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conpared to how conpliance works out under the old
source energy val uation.

So for -- we did these anal yses using
annual sinulations of sone sanple buildings using
the residential conpliance tool Mcropas, and the
non-resi dential conpliance tool of Energy Probe.
And as | said earlier, what these prograns are
doing internally is they're calculating an hourly
energy savings for each of the fuels, they're
calculating the difference between the proposed
design and the standard design to get the hourly
savings, and then nultiplying the hourly savings
by each of the hourly TDV factors that we've
devel oped, adding those up over the course of a
year. So what you end up with is a conparison of
the base case, or, to be nore precise, the
standard case to the proposed case.

Next slide. So |I'mgoing to be show ng
you a bunch of graphs, and I'lIl explain to you how
to read them because they' re kind of information
rich, information rich graphs. But what they're
going to be doing is they're conparing the
conpliance margin as cal cul ated under the source
energy valuation, with the conpliance margin

cal cul ated under the TDV energy val uation
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Next slide. So each one of these will
be reported as a percent savings, and what | nean
by percent savings is that it's the total source
energy, or total TDV energy divided by -- for the
proposed design, divided by the corresponding
source, or TDV energy for the standard.

So when it says six percent, that neans
that the proposed design uses six percent |ess
source energy, or six percent |ess TDV energy than
the standard design. And this is the way the
conpl i ance community thinks of conpliance, you
know, how much better than Title 24 aml. So this
gives us a way to directly conpare a bunch of
di fferent neasures.

MR, FERNSTROM  Question, Doug. Gary
Fernstrom PG&E

Does, in your exanple, would it be six
percent | ess energy at that point in tinme, or
annual i zed, or --

MR. MAHONE: These are all annua
savi ngs numnbers.

MR, FERNSTROM  Thank you.

MR, MAHONE: Ckay. So let's turn to the
resi dential analysis, which is the next graph

For the residential analysis, in the report that I
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was waving around earlier, we report the results
for four sanmple houses. These were provided
t hanks to Rob Hamon, from ConSol, as houses that
are representative of current designs that
homebuil ders in California are putting out. And
we' ve got a small house, a little under 1300
square feet, single story, with about 16 and a
hal f percent glazing. W've got a medi um house, a
little under 2200 square feet, two story house
with 20 percent glazing. W've got a |arge house
-- | don't know about you, but I'mnot rich enough
for this house -- alnpst 3300 square feet, two
stories, 25.8 percent glazing. And then we have a
two story townhouse, a little under 1700 square
feet, with a little under 19 percent gl azing.

We started out with a base configuration
for each of these, which is as that house woul d
currently be built, to conply with current Title
24. Most of these houses are actually a little
bit better than Title 24, and their base
configuration, which is also kind of the way a | ot
of builders would build them W also did this
analysis for four different climte zones, Clinmate
Zone 6, which is Long Beach; Climte Zone 12,

which is Sacranento; Climte Zone 13 is Fresno;
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and Clinmate Zone 14, is the high desert area, like
Victorville and Apple Valley, down in southern
California.

Next. We |ooked at 24 different
neasures, and these break down into w ndow
nmeasures, the first three are wi ndow measures,
where we varied the U factor and the sol ar heat
gain coefficient, solar heat gain factor. W have
two radi ant barrier measures, one with no radiant
barrier, one with a radiant barrier. W have
three different levels of ceiling insulation,
three different levels of wall insulation. W
have an air conditioner variation with a therma
expansi on valve. W have two different SEER
ratings for air conditioners. W have a higher
efficiency furnace. We have two |evels of duct
i nsul ation. W have two standards of duct
tightness. W have two different water heater
configurations. W have a water heating pipe
i nsul ation, and then the final two we did
variations plus or mnus ten percent on the
glazing area for the base -- conpared to the base
configuration.

So let's take a | ook at the first graph

As | said, these are information rich, which is
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anot her way of apologizing for thembeing a little
hard to understand. But | think if you spend a
m nute getting famliar with how they work, you'l
find that this is a very useful way to conpare a
ot of variations to each other.

So for starters, we'll take a | ook at
the vertical axis l|abeling, which is percentage of
conpliance. So if you have, for exanple, this
first red bar where the percentage of conpliance
i s probably about seven percent, that neans that
the house has a TDV energy use that's about seven
percent better, or seven percent |ower than the
standard design for that house.

The next thing you should know is that
there's two series here. There's the blue series,
which is how the conpliance margin woul d be
cal cul at ed under the current reginme, under the
current source energy, and then the red bars are
how t hat sane house conpliance margi n woul d be
calculated if you were using Tinme Dependent
Val uati on savi ng.

So in the base configuration for this
| arge house, in Clinmate Zone 14, under current
reginme it has about a four percent -- |I'msorry,

that's about a two percent conpliance margin.
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It's just alittle bit better than Title 24. |If
you took that same set of neasures for that sane
design, in the same |ocation, under TDV the
conpliance margin i s about seven percent. Sane
exact building, it's just that for the neasures in
this house they are sonmewhat nore highly val ued by
TDV than they are under source energy.

MR. AHMED: Excuse ne, Doug.

VMR, MAHONE: Yes.

MR. AHMED: Before you go on. Just to
under stand the base hone.

MR, MAHONE: Yes.

MR. AHMVED: \hat does it have?

MR. MAHONE: The base hone --

MR. AHMED: Does it have a gas furnace?

MR. MAHONE: Let nme get the details out
of the report. There's the report.

If you look in the full report, the
description of the base house is found on page 20
or 21. So the large house in this -- okay, 1'lI
just kind of summarize it briefly. There's a, as
| said, the total glazing area is about 26 percent
of the floor area. O that, the breakdown of
north, south, east, and west is shown on page 21

here, fairly typical hone breakdown. It has a gas
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wat er heater with a 75 gallon storage tank, and an
energy factor of six. Has a gas furnace with an
annual fuel utilization efficiency of 50 percent
-- I"'msorry, this is still the water heater. The
AFUE is 50 percent, and it has a recirculation
system It has a gas furnace and a SEER 12 air
condi tioner.

And then, depending on what climte zone
it is, it nmeets the current requirenents for solar
heat gain.

MR. AHMED: Thank you.

MR, MAHONE: Ckay. So, anyway, that's
t he basic details.

Now, one of the other things -- well, so
I've showed you how to read the basic bars, in
terms of the blues are the source energy, the reds
are the TDV energy, and in sone cases the
conpliance margin is better with TDV, other cases,
it's not.

But what, if you then start conparing
fromone neasure to the other, you can sort of
mentally go through the sanme kind of trade-off
exercise that a conpliance analyst would do, or a
buil der would do, in trying to deci de what

measures they wanted to do.
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So, for exanple, the next set of bars
over fromthe left represent a decrease in the
performance of the glazing, conpared to the base
case performance for the glazing. And when you
reduce the glazing performance, and in this case
the source energy conpliance margi n goes negative,
and it goes down to about 16 or 17 percent
negative, under TDV it doesn't go quite as
negative. |It's nore like 12 or 13 percent
negati ve.

So if the builder chose to downgrade the
glass to this | ower performance, they would have
to make up that sane anobunt of conpliance by
pi cki ng some other neasures that were positive,
that woul d of fset the negative. And so by
conmparing across from one neasure to the other
you can get a sense of where the big ticket itens
are.

The next, the biggest positive one on
this graph is the fourth one over, which is
basically an inprovenent to the gl azing
performance over the base case. So, you know,
that's kind -- these first three sort of
illustrate the range of pluses of m nuses for

conpl i ance that you would get from gl azing, and
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those are fairly big.

If I switch to the next graph, we can
see there's a nunber of |arger conpliance margin
items, and the first one that you see on the |eft
there is inproving the SEER performance. And you
can see that if you inprove the SEER rating for
the unit, you get about a six or seven percent
positive conpliance on your source energy. TDV
val ues air conditioning performance nmore highly,
because it's a highly peak coincident kind of a
| oad, and so you get a nuch bigger conpliance
margin by inproving the air conditioning
per f or mance.

So | don't think we've got tinme to go
through all the conparisons here, but does anybody
have any questions about how you read these graphs
and sort of how you do the conparisons?

Yeah, Rob.

MR. HAMMON:  Rob Hammon, from ConSol .

If I could make just a clarification statenent.

Doug, you said this, but I'mnot sure
it's going to be clear to everybody. Wen | went
through these charts, these honmes that are being
anal yzed are, as Doug said, hones that are

actually being built with the set of features that
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are described in the honme descriptions. Those are
not package features. So these hones do not
reflect sinply the standards, but hones that are
being built to neet the standards, the current
2001 standards using a variety of features that
are representative of the market.

If you -- could you go back one slide.

If you |l ook at the base, you can see there's a
disparity in this house, and in sone of the other
houses it's much, much | arger, between the base
case, the far left, for source and TDV. And if
you go through the charts with these homes, you
m ght come to the erroneous conclusion that TDV
weakens the standards, because in nost of the
cases the TDV base conplies nore than the base
case, the source case.

The reason it does that is because these
homes happen to have features that favor cooling.
And so there's a systematic difference between the
two cases, the TDV case and the base case, the
source case, that's kind of built in to these
hones.

We asked Doug to do this using rea
homes. And he has done this same experinent with

the CEC 1761 house, and package features. And in

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

122
that case, this systematic difference goes away.
And | think that's really inportant for everybody
t o under st and.

MR. MAHONE: Yeah. Thanks, Rob, that's
a good --

MR. AHMED: | have a question, Doug.
These runs that were done, does it include the
changes that Bruce and Charl es proposed for water
heating, and the part |load curves for air
conditioners, or this is based on wi thout those
features?

MR. MAHONE: This does include the
engi neeri ng enhancenents, so there's an hourly
equi pnent nmodel in the TDV runs, and there's the
hourly water heating in the TDV runs, as well

MR. AHMED: So that has been
i ncor por at ed.

MR, MAHONE: So that's incorporated
here, as well.

So the source energy runs are done using
the current M cropas, which does not include these
-- equi prent nodel enhancenents. So part of the
di fference you're seeing here is also an
engi neering al gorithmdifference.

MR. AHMED: Ckay. So that's been
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i ncor por at ed.

MR. MAHONE: That's incorporated, yes.

MR. AHMED: Now, referring to Rob
Hammon's comrent that these were actual homes.

MR, MAHONE: Yes.

MR, AHMED: What was the margin for the
base case honme that is used to develop the
standards, |like a 1760 square foot home? |Is the
TDV margin as high or does it require that the
standard has to be raised, or, you know, typically
what it should be is it should be zero margin;
right? If it's at the standard, it is neeting the
st andar d.

MR, MAHONE: It just neans the standard
-- the base, the house that we started with had a
conpliance margi n of about two percent. It was
about two percent --

MR, AHMED: All right. But this is a
house that is being built. [|'mtalking about that

hypot heti cal house that is used to set the

st andards.
MR. ELEY: It would be zero.
MR. AHMED: It should be zero.
MR. ELEY: Yes, it would be.
MR. MAHONE: By definition it would be

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

124
zero.
MR. AHMED: Right. But the house that's
-- that is currently in the standards, will it

cone up with a margin with the TDV -- that's ny

questi on.
MR. ELEY: Sure. Yeah.
MR. AHMED: And how high is the margin?
MR. ELEY: It would be zero.
MR. AHMED: It should be zero.
MR. ELEY: It will be.
MR. AHMED: COkay.
MR. ELEY: This only cones to play if

you start making trades.

MR, AHMED: Right. Okay, | just wanted
to understand that.

MR, ALCORN: Ckay. We need to --
actually |I"'ve got a request from Comr ssioner
Pernell's office to do a connection so that he can
listen in to the workshop upstairs, so we need to
stop and turn off the Power Point presentation for
one or two mnutes. And then we'll resune.

(O f the record.)

MR, WARE: | think that was ny question
Dave. W're on 20. |If you look at the base case

bui | di ng, and you did TDV on the base case
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features, would there be any difference in -- |
mean, would you have one chart higher than the
other? O --

MR. MAHONE: Not at the -- not for the
base.

MR. WARE: Not for the base.

MR. MAHONE: Not for the base. And
di fferent neasures would respond differently,
bet ween TDVA and - -

MR, WARE: Ckay. Okay.

MR. MAHONE: So, yeah. The basic,
mean, the basic conclusion here is that measures
that are highly peak coincident score higher or
score | ower under TDV than they do under source.
And neasures that don't, pretty nmuch score the
same. And there's a few neasures that are very
of f peak, |ike econom zer cooling, for exanple,
that actually scores worse under TDV than under
sour ce.

Are we back online yet?

MR, ALCORN: | don't think so.

MR, SCHWARTZ: We're still open for
guestions, aren't we?

MR. ALCORN: No.

MR, SCHWARTZ: Peter Schwart z. Back to
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the base house, it's not intuitively obvious to ne
that there would be no percentage differentia
between the current standard cal culati on and the
TDV, because there could well be in the base house
a feature inherent in it that would be better
represented or penalized in TDV. So |'m not sure
| believe your answer.

MR MAHONE: It's a definition thing.
The base house, by definition, has their
conpl i ance margi n.

MR, SCHWARTZ: Well, right, for -- under
current things, but not necessarily under TDV

MR. MAHONE: No, it's the sane
definition.

MR, SCHWARTZ: Is it?

(Parties speaking sinultaneously.)

MR, SCHWARTZ: All right. The actua
question | had, did you do a run that put together
a package of best practice, to see what the margin
woul d be, rather than individual paranetric runs?
Did you actually do a package that would show this
is best practices for these various nodel s?

MR. MAHONE: No, we did not do that. We
sort of took the base configuration that ConSo

gave us -- well, not the best practice, but
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current practice, typical practice, yeah. They
call it best practice. So we took that package,
which isn't the same as the prescriptive packages.
It was a choice of nmeasures that sone buil der
pi cked as being a good choice for what they
t hought woul d be buil dabl e under the current
scenari o.

Then we said, okay, you know, what would
you -- what if you took sonething out, what if you
added sonething in, and we ran a whol e bunch of
those single take out or add in kind of
parametrics and just set themup side by side, so
you can kind of mentally put together a package
yoursel f by, you know, you take a bar that's plus
three, and a bar that's plus six, and you can
trade there off a bar that's minus nine. So that
package of three should still come out about even.

MR, SCHWARTZ: Yeah. | just thought it
m ght be good for the marketplace to see what a
best practice package | ooked Ilike.

And the other question | had is did you
do a boundary condition analysis, for instance,
taki ng one of these new nega-hones and plugging it
in to see what inpact there is, or the other

boundary condition m ght be taking an existing
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home that's getting an addition put on, so you
ki nd of see what the margins | ook |ike, rather
t han kind of the mainstream market?

MR, MAHONE: We didn't do that, although
the |l arge hone case here, which is actually the
one we're looking at, is al nost 3300 square feet
with al nost 26 percent glazing, so it's a pretty
hi gh, that's pretty, | don't know how extrene it
is, but it's a pretty high end project. It's one
of the projects that's kind of a challenge to the
buil ders to make it conply.

MR, SCHWARTZ: | was thinking sone of
the -- well, obviously, in Marin there's, you
know, a | ot of custom honmes where, you know, 3200
square feet is small. You know, | just wonder how
t hese honmes get built under the standards, so
that's why | asked that question.

MR, MAHONE: |'mnot sure we ought to
devise a whole Title 24 standards for George
Lucas, but --

MR, ALCORN: Ckay. Thank you, Peter

Ken.

MR. NITTLER: Ken Nittler, with
Ener Conp. Just a couple of coments. To respond

first to Peter, the idea of doing, |ooking at a
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nunber of features at once. That type of analysis
will be coming in the not too distant future.

VWhen you | ook at cooling, what this
study shows is one thing. It shows what the 2001
standards | ook like, if you add the TDV
engi neering assunptions on top of it. And the --

MR. MAHONE: The hourly val uati on.

MR. NITTLER. Right. The TDV stuff.

And what | want to add on is in a little while
here you'll hear Bruce tal k about sone other
nodel i ng changes, so there's some other things
that are going to be | oaded on top of that change
as well, potentially.

The third thing I want to say is | want
to tal k about cooling budgets. And this sort of
goes back partly to what Peter's saying, and maybe
alittle big of what Rob was just asking about.
Cool i ng budgets -- heating budgets are roughly the
same under this new valuation schenme. Typically,
well, basically the same. Cooling budgets,

t hough, can be two or three tinmes bigger than what
they used to be. So if under the 2001 val uation
for a particular house you had a cooling budget of
ten, it mght show up as a cooling budget of 20.

MR. MATTINSON: On both sides?
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MR. NITTLER: On both sides. Both
standard and proposed. So if we |ooked at Peter's
guestion maybe a little bit, this just shows the
percent difference, but if instead you | ooked at
the magni tude of the energy, then you woul d' ve
seen the different valuation and it -- well, it
woul d' ve | ooked different. But if you -- it would
be nore apparent what the different valuation is
now. | don't know if that hel ps.

MR, AHMED: Excuse ne, Ken. Are you
sayi ng that the cooling budget will actually
i ncrease under TDV?

MR, NITTLER. Let's do an exanple. |If
you have a source energy under the current
standards, and |'m going to make sone number up
here, in Climte Zone 14. Source on heating m ght
be five in Climte Zone 14. The cooling budget
m ght be 25. And |' m saying under the new stuff,
valued with TDV and all these nodeli ng changes,

t he heating budget probably remains around five,
but the cooling budget doubl es.

MR. HAMMON: But those are different
units, are they not?

MR, MAHONE: Well, those are TDV energy

units conpared to source energy units.
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MR. AHMED: That was going to be ny next
qguestion, that you really cannot conpare the |ight
bl ue and the dark blue, because one is a source
energy KBtu, the other one is TDV energy. But
they are not exactly the sane thing.

MR. MAHONE: No, they're not exactly the
same t hing.

MR AHMED. One is a pseudo Btu, and the
other one is the real Btu.

MR, MAHONE: Right. And that's why we
chose to express this as a conpliance margin as a
per cent age, because the difference in units isn't
as significant. And really, fromthe bottomline
poi nt of view, if sonebody's trying to get a house
designed to pass Title 24, you want to know what
the conpliance margin is. And if you're trading
of f different neasures, sone neasures reduce your
conpliance margi n and sone neasures increase your
conpl i ance margi n.

So that's why we presented it this way.
We thought it would be kind of a sinpler way for
people to understand it wi thout getting w apped
around the axle about what the difference is
there.

MR.  AHMED: It's excellent for
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compari son purposes.

MR, MAHONE: Yeah. But to Ken's point,
under the source energy valuation, electricity was
valued on a Btu for Btu basis, with a factor three
times greater than fuel. Wen you |ook at the
actual costs, which is what TDV is based on, on an
annual basis electricity is nore like four, five,
sonetinmes six times higher val ue conpared to
natural gas. Wich is why what Ken was sayi ng
happens. The cooling energy budget, when you have
a very, you know, a peak dependent load like air
condi tioning, does end up with a higher valuation
because that's the way the real world is.

So et ne nmove on to the next graph,
which is the Mn/Max -- the next one after that --
M n/ Max conparisons. This one is even nore
information rich, to continue with nmy euphem sm
than the previous ones. But as you know, under
residential conpliance there's what we call the
cardinal orientation option, which is you can take
any house design and make -- and you can build it
facing any direction provided you nodel it under
the four cardinal orientations, and show that even
under the worst of these orientations, that that

house will neet Title 24.
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What this is doing is conmparing site
energy and TDV -- I'msorry, source energy and TDV
energy for two different cases. The left two bars
are for the mninmum conpliance margin, and the
right two bars are for the -- or do | have this
backwards. |'msorry, the left two are source
energy, the right two are TDV energy. The | ower
ones in both cases are the m ni mum conpli ance
mar gi n, doing a cardinal orientation, and the
tall er ones, which are the right-hand ones in each
one of those pairs, are the maxi num conpliance
mar gi n.

So we're basically picking two of the
four runs and setting them up side by side here,
and showing site versus -- sorry, | keep doing
that -- source energy versus TDV energy.

What you can see in general is that the
TDV bars are a little bit nore extreme than the
source bars for the mninmumcase. And the reason
for that is that TDV, because it places higher
val ue on the peak cooling kind of conditions, is
going to be nore sensitive to building
orientation. So if you've got a house that has a
ot of the glass facing just one orientation, when

it's at that worst orientation, probably facing
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west, it's going to experience higher cooling
| oads, and TDV is going to recognize that.
MR. PENNI NGTON:  Doug, could you wal k us
t hrough one of these? |[|'m having trouble
understanding. Wat's zero? | don't -- first

off, I"'mnot sure | understand what zero is.

MR, MAHONE: Okay. The first set of bars

is the base house, as it currently exists. So the
| eft-hand, the blue one is the source energy
conpliance margin for the m ninmum orientation.

And the conparable one is the red one, which is
the TDV valuation for the mnimmorientation.

So for this base house, in the worst
orientation the m ni num conpliance margin i s about
two percent under source energy valuation. This
same design actually fails with about a negative
three percent conpliance margi n under TDV

MR, ELEY: So the only thing that's
varying here is orientation.

MR. MAHONE: Right. This is
orientation.

MR. PENNI NGTON: So what is zero? Zero
is the --

MR, MAHONE: Zero nmeans it just neets

Title 24 with no conpliance -- with no margin.
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MR. PENNI NGTON: The reference house --

MR. MAHONE: The reference house equal s
t he standard house. | mean, the proposed design
neets the standard design

MR, ELEY: So this base case applies in
all orientations.

MR. PENNINGTON: |I'msorry. Wth equal
distribution of glass on all orientations?

MR, MAHONE: No, this is not equal --
this is one of the sanple houses.

(Parties speaking sinultaneously.)

MR. ELEY: The zero case --

MR. PENNI NGTON: That's what |'m sayi ng.
We're tal king about what is zero. And I'mtrying
to figure out what zero is.

MR. WLCOX: Zero is equal orientation

MR MAHONE: Oh, |I'msorry. Yeah. The
st andard desi gn agai nst which the proposed design
is conpared has equal orientation. O equa
gl azi ng.

MR, ELEY: But not the sane package.
These are the ConSol houses here. So it's not
just orientation that gets equalized. There are a
| ot of other neasures that are different, getting

to zero.
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MR. PENNI NGTON: So zero is the Package
D house, with equal distribution of glass.

MR. ELEY: Right.

MR. MAHONE: Well, or in this case, the
base configuration house has the sanme energy use
as the Package D house with equal gl azing
orientation.

MR. ELEY: And that, if | understand,
that first bar is showing that the best
orientation of the ConSol house has a one percent
conpliance margin. And the worst orientation of
the ConSol house has a five and a half percent
conpliance margin. |Is that right?

MR, McHUGH: The worst has a conpliance
mar gi n of about two percent.

MR, ELEY: Well, it would be --

MR, MAHONE: Yeah. The wor st
orientation of the ConSol house has a conpliance
mar gi n of about two percent. The best orientation
of the ConSol house -- let's see, which -- |I'm not
sure. | got -- which one is which here. 1It's the
next bar, the yellow bar, has a conpliance margin
of perhaps eight or nine percent. Under source
energy valuation. And then you take that sane

scenari o under TDV, and the worst orientation has
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a negative conpliance margi n of about three
percent, and a positive conpliance margi n of about
seven percent.

MR. PENNI NGTON: So anot her way to say
it would be that for this house configuration,
using the nultiple orientation alternative that
the buil ders, production builders use, you would
be going froma situati on where you conply with a
little bit of a margin to a non-conplying
situation, and you'd have to do sonmething nore to
t hat house to conply.

MR. MAHONE: Right. You'd have to do
sonmething nore to the house to make it --

MR. PENNI NGTON:  Well, that's -- what
defines the standard.

MR.  WLCOX: Such as adding R8
i nsul ation on the ducts, or sonme of these other
nmeasures that are --

MR. MAHONE: Yeah. So let's kind of
continue that. |If you had, if you start out
with --

MR. MATTINSON: This is the house with
26 percent gl ass?

MR, MAHONE: Yes.

MR. MATTI NSON: Does this show up in the
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report, where we nmight see it alittle larger?
Page 287 Thank you.

MR. MAHONE: Yeah. So just |ooking at
things that you -- let's just take the red bars
and | ook at what you can do to make up for this
negati ve conpliance margin of about three percent
under TDV. You could make up for a good chunk of
t hat over here by inproving the glazing down to a
U factor of .35 and a shading coefficient, or a
heat gain coefficient of .35. You could rmake up
anot her percent or so by putting in R 8 ducts.
You coul d al so make up another few percent by
reduci ng the glass area by ten percent.

Yes, Rob.

MR. HAMMON: |'m confused on this,
because in the initial graph that you have for
this house, you have -- it's |like you're
conparing, in the initial one, the blue and the
green. And now, did the worst case change?

MR. MAHONE: | actually don't have a
good answer for that. |[|'mgoing to have to | ook
into that.

MR, HAMVON: Because it | ooks as though
it did. | nean, |I'massuning that in your

original graphs that say "mn", the green graph is
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the sane height as three slides back, | think.
And the red is nowas if it's a new worst case.

MR. MAHONE: Yeah.

MR. McHUGH: | think we have to revisit
this, and we'll submit it an addendum

MR. HAMMON:  Ckay.

(Parties speaking sinultaneously.)

MR. MAHONE: -- didn't have tine to find
the answer to it.

MR. PENNI NGTON: Can you say what charts
you' re looking at, just so | understand what --

MR. HAMMON: They're in the appendices,
Bill. Can you go back a few slides? There.

MR. PENNINGTON: | have the charts.

MR. HAMVON: See on the far left, Bill,
you' ve got the blue and the red?

MR. PENNI NGTON:  Yeah.

MR. HAMMON:  And the red, | think, is
what we originally had as the worst case
orientation for that house. |'m guessing.
don't know that. But in that case, it's seven
percent over conplying.

Now, go forward two slides. Now, all of
a sudden, the red, as if it's out of nowhere, from

nmy perspective.
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MR. PENNI NGTON: It's simlar to the

green. And maybe that's why you said --

MR. HAMMON: Correct. |'mthinking that

the green is what was originally the worst case

orientation, and now, |ooking at things again, the

wor st case orientation may have shifted. | don't
know that. |'m speculating. But there's
sonet hi ng goi ng on between these two slides that
do not understand.

MR. MAHONE: Yeah. And | apol ogize for
that. We're a little confused on that point
ourselves, so we'll figure that out and let you
know.

MR. PENNI NGTON:  Yeah, Bruce. It |ooks
like you charted the blue versus the green in the
previ ous chart.

MR, MAEDA: Doug, Bruce Maeda, CEC
Staff. | had a question about your glass m nus
ten percent. |Is that nminus ten percentage points
like say 26.8 down to 16.8, or is it .9 percent
tinmes the glass area, the second one?

MR. MAHONE: It's the latter

MR. HAMMON: One other clarification
assume that your scale, your percentage scale is

ms-marked. Did that --

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

141

MR. MAHONE: Yeah

MR. HAMMON:  Yeah.

MR. MAHONE: Those are deci mal nunbers.
they shoul d be percentage. So it should be zero
percent, five percent, ten percent, fifteen
percent, going up.

MR. RAYMER  So like that red, the first
red one's about two percent?

MR, MAHONE: Ri ght.

MR. RAYMER  The first -- the blue one.

MR. MAHONE: The first blue one is about
two percent there, yeah, not .02 percent. Yeah.

Okay. Well, let's nove on to the non-
residential analysis. |'mgetting nervous | ooks
from people with watches sitting on the other side
of the table here. Non-residential never seens to
be quite as controversial as residential, so maybe
we can go through this a little quicker

We have an office building, 117,000
square feet, six stories high, built up VAV
system W have a retail building of 50,000
square feet, single story building, with packaged
VAV. W |ooked at six different neasures. W
| ooked at what happens if you go froman electric

chiller to a gas chiller. W |ooked at what
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happens if you inprove the efficiency of the air
conditioning unit, the EER for the package VAV and
the COP for the built up chiller.

We | ooked at addi ng an econom zer, we
| ooked at adding a cool roof. W |ooked at
reduci ng the sol ar heat gain coefficient on the
south and west orientations, and we | ooked at
reducing the lighting power density by 20 percent
fromwhere it starts out.

Next, please. So we've got two graphs
here. And | should point out all of these graphs
' m showi ng are just subsets. If you go back
further in the report, there's pages of these
things. Knock yoursel ves out.

So for the office case, we've got --
well, first of all, reading the graph. W' ve got
the sane vertical axis here, which is the
conpliance margin. W have the sane conpari son
bet ween the bl ue graph, the blue bars, which is
the conpliance margi n under source energy, versus
the red bars, which is the conpliance margin under
TDV.

The one big difference you'll see
| ooki ng across these neasures is for the gas

chiller, and this is because gas is valued a | ot
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| ower than electricity, so the cooling energy with
a gas chiller is a lot less than the cooling
energy with an electric chiller. So there's a big
savi ngs there.

Ot her nmeasures, there's less of a
di fference. Changing the efficiency of the air
conditioning unit has an effect, it's valued nore
hi ghly under TDV than under source energy, but not
by a huge anpbunt. And putting in an econoni zer
you actually get |ower valuation under TDV than
you do under source, and that's because the
economi zer only saves energy during non-peak
tenperature events.

The cool roof, it looks like a tiny
di fference here because it's a relatively snal
fraction of the overall building energy use, but
if you conpare the absolute val ue of those two
nunbers it's -- which you can't really see because
it's such a small scale -- but it's alnost tw ce
as highly valued under TDV than it is under source
ener gy, because cool roofs are saving energy
during the peak hours.

The gl azi ng, reducing the sol ar heat
gain coefficient on the south and the west, again

it's nore highly valued under TDV. For this
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particular building they're both fairly small
nunbers, however, because this building is not
terribly dom nated by sol ar heat gains.

And then reducing the lighting power
density by 20 percent is slightly nore val ued
under TDV, just because for the office occupancy a
ot of that lighting energy use occurs during peak
conditions, and so the savings is sonmewhat nore
hi ghly val ued under TDV

Switch to retail. Retail, you see
basically the same pattern. The gas chiller
exanple is even nore dramatic. Here, because it's
a 50,000 square foot building, single story, you
can see the cool roof effect a little nore
clearly. There's very little glazing in the
bui l di ng, so the gl azing nmakes al nost no
difference. There's nore |lighting power, it's a
hi gher fraction of the total energy use in retai
than it is for office, so the delta for the 20
percent reduction in the lighting power density is
nore dramatic here. The rest of the patterns are
pretty nmuch as we tal ked about.

So, to sumup. ©Oh, no. Sorry, one nore
topic. Next slide, please.

Goi ng back just for a mnute to this
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externality question. W discussed a little bit
this morning that externality are part of our
proposal . Sone questions were raised about
whether it's really worth doing an externalities
analysis. W think it's worth doing for
consi stency with the CPUC neasure val uation, and
al so because the Warren- Al qui st Act basically says
you ought to do it.

But in terns of the bottomline, we've
actually found that the externalities, at |east as
we' ve characterized them have very little effect
on the final trade-off. They do tend to affect
nmeasures on peak nore than other nmeasures, but the
main effect, if the Comr ssion were to adopt TDV
with environmental externalities, would be in
calcul ating the cost effectiveness of neasures
that are right on the hunp between bei ng cost
effective or not being cost effective.

For nmpost neasures, this would have very
little difference, and et nme just show you that.
Next graph. This is a conparison of -- in this
case we're conparing the conpliance margin with
and without externalities. The green bars on the
right of each pair are the TDV valuation with

externalities, and the blue bars are TDV
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val uati ons wi thout externalities. And without
going into any of the details, you can see that
the differences are pretty m nor

This is for residential, and the next
graph shows the sane kind of conparison for sone
non-residential retail neasures. The only
noti ceable difference really, in this scale, is on
the gas chillers, and when you put the
environnental externalities into the gas chiller
scenari o you get a somewhat | ower conpliance
mar gi n, because there are nore of an externalities
effect on the gas chiller, on the gas consunption.

So, to conclude. Next question. First
one, please. Electricity savings neasures are
nore highly valued under TDV than under source
val uation, and that goes back to that conmment |
was saying earlier. The source energy nultiplier
for electricity is three, the equival ent
multiplier on the TDV side is nore |like four or
five.

The difference between the valuation is
really indicative of the demand inpact of a
measure. And since one of our nmmjor objectives
here is to reduce demand, TDV | think does that

correctly.
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The next one. For neasures that are
just gas only nmeasures, they pretty nuch conme out
the sanme whether it's TDV valuation or flat
valuation. So it's kind of a neutral difference
for gas neasures. Under propane, it's the sane
thing, but if you' re conparing propane to natura
gas, propane is nore expensive than natural gas,
and is nore highly valued than natural gas. So if
you're doing a trade-off between propane and
electricity versus a trade-off between natural gas
and electricity, you'll see a difference in the
out cone because the propane savings will be nore
hi ghly val ued than the natural gas savings. But
that's the way it is out in the real world.

This slide is alittle bit of an
exaggeration when | say winners and | osers. |
apol ogi ze for the dramatic intent here. | don't
really want to nake it seem|i ke people are going
to go linping hone. But when | say winners, |I'm
sayi ng nmeasures that are a little nore highly
val ued by TDV than source energy, and this is
pretty nmuch what |'ve been showi ng you on the
gr aphs.

Peak air conditioning nmeasures, neasures

that inprove the efficiency of the air conditioner
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under peak conditions, are nmore highly val ued.
Fenestration neasures are nore directional under
TDV than they are under source energy. Gas
cooling neasures, there it is fair to say they're
big wi nners conpared to electric air conditioning
sources. Cool roofs do well under TDV, and ot her
ki nds of on peak neasures al so do well

In terns of |osers, propane will have a
smal | er advantage over electricity under our
proposal than they currently do, because propane
nmeasures are currently treated as if it was
nat ural gas, which is nmuch cheaper than propane.

Econom zers don't do quite as well under
TDV, because their savings occur during off peak
nmeasures, and that will be true of any off peak
measures. However, neasures that do their energy
savi ngs pretty much across the board, across the
timeframe, conme out pretty nmuch the sanme whet her
it's TDV or source energy. So nost of the
i nsul ati on neasures, they save when it's cold,
they save when it's hot, they don't really change
their weighting in the standings, whether it's TDV
or source. And residential water heating is
pretty much the same, and for the sane reason

MR. DeLAURA: Excuse ne, Doug. | don't
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see gas space heating. Were does that fall on
t he tabl e?

MR. MAHONE: Let's see. Gas space
heating, |ike npbst gas only neasures, pretty nuch
cones out the same whether it's TDV or source.

MR. DeLAURA: That's res and non-res.

MR. MAHONE: Yeah, for residential or
non-residential. Were you'll see the difference
is when you're doing a cross fuel conparison
between a gas furnace and an el ectric heat punp,
for example. But just conparing two different gas
furnaces, it's about the sane outcone whether it's
source or TDV

So let ne just wap up here with a
couple of final concluding slides. Next one.
Questions about TDV. Does it appropriately
i ncrease the valuation of peak neasures, which was
one of our primary goals. And | think the answer
to that is pretty clearly yes.

Next question, does TDV mmintain a
simlar stringency as the current standards basis?
Well, that depends a little bit on which nmeasures,
and how they're valued. It is a different
val uati on scheme, and the prices of energy overal

are different now than they were in '92. But, so

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

150

you can't give an unqualified answer to that
guesti on.

The next one, does TDV create any
pat hol ogi cal cases; in other words, cases where
it's really sending very strange signals out, or
very unexpected results, and we haven't found any
yet. Any help in finding them would be
appreciated, so if it's a problemwe can fix it.

The next question, is it possible to
gain Tine Dependent Valuation in the ACM net hod
Well, that's, of course, going to depend on how
successfully we inplenment all the details in the
ACM but we've given this a |lot of thought and we
think the answer will be no, if we do it right.

And are the engineering nodeling changes
ready? We've already seen, from Bruce and Charles
and ot hers, what engi neering nodeling changes are
integral to TDV, and those are nostly ready.
There's still a few details that need to be worked
out, but we've got the concept worked out, and are
working on the details. And those will be
resol ved during the process of editing the ACM
manual and the rules for ACMs, which is kind of
further down the road. So they will certainly be

ready when that tinme comes around.
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Next. So why meke the change, is ny
final sales pitch here. It hel ps the econony, we
think. It will provide | east cost energy design
over the long run, both for the individual owner
and for the state. |It's going to save dollars as
a consequence for everybody in California. This
isn'"t -- please don't think this is just because
the utility conpanies like it that it's going to
be good just for the utility conpanies.

W think it sends the right signal to
bui | di ng designers, and for new building design we
think this is actually about the only nmechanism
we've got to do this statewide. There are sone
vol untary progranms, of course, that the utilities
have been running, but they're typically only
reaching a fraction of the new hones that get
desi gned, and the new non-residential buildings.
So we think this is the best way to get signals to
designers, and we think it's giving the right
signals on costs. After all, an econoni st
devel oped this method.

So, next slide. Oher reasons for
maki ng the change. The current way of doing it is
clearly wong. Energy costs are not flat. And so

we're truly giving the wong signals now So even
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if TDV were not to be perfect, and | would argue
agai nst that assertion, but even if that were
true, it's clearly better than what we've got now

We've got an electricity demand crisis
in California -- well, duh. And the conpliance
process which we're using to do this won't change
in any substantial way. W think it's an
evol utionary change to the standards. This is not
a revolution. |If you get all wrapped around the
details it looks like it's a |lot of changes, but
really, as you can see fromthese conpliance
results, it's not going to overwhel m everybody
with how different it is.

Finally, we think there will be
mar ket wi de adj ustnents in response to TDV. W
t hi nk the designers and the building comunity
will learn from TDV how to nake nore -- or |ess
peak demandi ng buil di ngs out of this process, and
the equi pment that helps us to do that will
improve its position in the market.

And finally, if we don't do this now,
when and ever are we going to do this. As Bil
explained in his introductory remarks, the idea
has been around for 15 years. This is the only

time when we've cone this close to adopting a Tine
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Dependent Val uation strategy, so we think it's now
or never.

So, with that, I will cede the podiumto
the next speaker, and | apol ogize for talking too
| ong.

MR. ALCORN: Ckay. Looks |ike we have a
qguestion or two.

MR, SCHWARTZ: Yeah. Actually -- this
is Peter Schwartz. | have three questions. Sone
of thisis alittle bit of carryover fromthis
nor ni ng. But does -- do the system peaks mappi ng
the utilities onto the clinmate zones account for
the distribution in areas within the utilities,
with their own peaking characteristics?

For instance, PG&E has different
di stribution areas, and they don't share the sane
system peak. Some of their areas are w nter
peaki ng, sone are sumer peaking, sone are, you
know, have various peaking. So | wanted to find
out whet her or not that was accounted for

MR, FERNSTROM Gary Fernstrom PG&E
So the answer to that is yes, we initially |ooked
at this fromthe standpoint of distribution
pl anni ng areas, but PG&E was the only utility in

the state that utilized them Edison and San
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Di ego Gas and Electric tend to do planning on a
systemwi de basis, and PG&E is in the process of
phasi ng out their DPA approach. So we correlated
the distribution planning areas with the clinmte
zones, and used clinmate zones as a proxy.

MR, SCHWARTZ: Ckay. Second question
How does TDV deal with a site that is essentially
off the grid; in other words, self generating,
with its own peaking characteristics and certainly
di fferent econonics?

MR. FERNSTROM | --

MR. SCHWARTZ: It may well be sonet hing,
you know - -

MR. PENNI NGTON: It doesn't.

MR. SCHWARTZ: -- poor design.

MR. PENNI NGTON: It doesn't do that. So
there's no --

MR, SCHWARTZ: So if I'ma high tech
firmthat's putting in my own cogen, and I want to
get code conpliance and yet | have different
characteristics and needs than a building on the
grid, I may well be penalized, under this current
nmet hodol ogy. This is your pathol ogi cal case,
potentially.

MR. RAYMER: But you get penalized under
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the ol d way, too.

MR. PENNINGTON: | think you're going to
want to get your |oads down in that building as
well as you can, in order for that energy source
to be, you know, cost reasonable. And so you're
probably going to be --

MR, SCHWARTZ: Right. Right, but the
point --

MR. PENNI NGTON: -- you're probably
going to be way past conpliance with the buil ding
standards at that point.

MR. SCHWARTZ: It depends. It really
depends, because what you typically have are a
m xture of confort conditioning and process | oads,
and the systens that you choose to put in your
buil ding may run counter to what gets val ued under
t he TDV net hodol ogy. You know, that your m x of
chillers, you know, the whole sort of conplenent
of equi pment may well be -- have a different
driver than what TDV provides.

MR, FERNSTROM  Well, let nme respond to
that. First of all, under the notion of off grid,
you can either be utilizing renewabl es, solar
wi nd, sonething |ike that, or cogen, which in fact

uses fossil fuel, nost |ikely natural gas. |If
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you're off grid and using renewabl es, because of
the high cost of those systens you would tend to
want to mnimze your peak demand in order to
reduce the cost of your investnent in your
renewabl e generation systems. So this tine
dependency becones relatively nore val uable, and
it would seemto ne that since energy efficiency
is a lot cheaper than generation of any kind,
you'd want to invest nore heavily in efficiency,
particularly in those neasures that affect on peak
use.

MR, SCHWARTZ: Yeah. |'m not
di sagreeing with what you're saying. Wat |I'm
trying to get across is | may have a canpus of
bui | di ngs, or large buildings with significant
| oads that may have different peaking
characteristics than the system peaks, under the
TDV net hodol ogy. And so you have a m s-match of
syst em peaks, you know, because |'m experiencing
my own | ocal system peak, and your conpl enent of
equi pment serving your |oads may be penali zed,
under the TDV nethodology. That's all I'mtrying
to get across here.

' m not disagreeing with you, Gary,

because the, obviously, the whole point is trying
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to reduce your |oads and get them matched so you
get a nice flat load. Wat |I'msaying is there
may be sone penalty for doing that.

MR, WLCOX: Well, |I would say that if
you have to conply with the standards with this
set of buildings, which if you were doing
renewabl es and stuff you -- there's a |ot of
exenptions for that stuff. But if you were having
to conply under the current system you're not
goi ng to have an optimum situation for your cogen
systemeither. I1t's not clear that --

MR, SCHWARTZ: Right, but we're
supposedly noving forward, aren't we.

MR WLCOX: Yeah. Well, it's not clear
t hat what you propose is a better nove forward
t han what's being proposed here, | would say, for
the --

MR, SCHWARTZ: Yeah. | just, because
know the CEC and others are pronoting distributed
generation, and | hate to see a nethodol ogy that
sonehow penal i zes noves forward

MR, WLCOX: You can al ways use the
prescriptive standard to conply. And then, no
probl em

MR, SCHWARTZ: Ckay. And, | ast
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question. Did you do an assessnment of the overal
energy and environnmental savings based on the
total hours of operation versus peak waiting? So,
in other words, did you |look at total savings
versus, you know, what -- the TDV net hodol ogy, in
cents?

MR, FERNSTROM |'m not sure |
under st and the question, Peter

COW SSI ONER ROSENFELD: | don't
understand the question, either

MR. MATTI NSON: Total the current
met hod?

MR. SCHWARTZ: Well, in that sense, to
some degree. But what |'m |l ooking at is kind of
t he shoul der, seasons where if you -- if you're
incenting reduction in peak, the actual hours
where peak occurs is usually quite low. And so
your equipnent is operating at part |oad nore than
it's operating at full load. And so |'mjust

simply asking if you look at the total consunption

MR. FERNSTROM |'d have to check with
E3 to be sure, but it's my understanding that the
externality evaluation was across the board. It

| ooked at on peak, shoul der peak, and off peak
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time periods.

MR, SCHWARTZ: Ckay. Yeah, | just
want ed -- thank you.

MR. GATES: Steve Gates, with Hirsch and
Associates. |'ve been trying to think of how one
m ght gain this, and | really haven't been able to
t hi nk of very nuch. But there is one scenario |I'd
throw out, just for consideration.

Let's say you have a facility that
because of other considerations has emergency
generators onsite. And so as part of this, you
say okay, we're going to run these generators on
peak. And because of that, you can now get by
with a lot nmore glass, or, you know, other
credits, you know, because of this on peak
generati on.

Now, if there's a significant enough
di fference between what it actually costs to run
t hose generators on peak versus what they woul d
just actually be able to buy power for, you know,
could there be a scenario where this is presented
as, you know, we're going to run these on peak,
but in reality there's no intention of ever
runni ng them on peak? You know, it's -- is that a

possi bl e scenari 0?
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MR. FERNSTROM Well, | don't think in
the buil ding standards you can trade off
generation for building nmeasures. | think where
you mi ght see energency generation run is in the
case of sone di spatchabl e | oad managenent program
that the state may offer, where custoners are
rewarded on a dynamic or real tine basis,
dependi ng upon the electric |oad, to reduce their
own buil di ng | oad.

But | don't think we're going to see an
i nteracti on between a generation source and
bui | di ng neasures in the building code.

MR, GATES: So actually, if I'm hearing
right, you know, trade-offs such as running, you
know, having generators onsite, that type of
thing, are not valid alternatives in the ACM

MR. FERNSTROM | don't believe that's
part of the ACM and you can't do trade-offs of
that nature now.

MR. ALCORN: John.

MR, AHMED:. | have a question for Doug.

MR, ALCORN: John Hogan, actually.

MR, AHMED: Okay.

MR. HOGAN: John Hogan, City of Seattle.

I wanted to ask about any potential unintended
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consequences here, of how this mght affect demand
crises. So it seems |like the whole focus of this,
I want to talk specifically about the nmechanica
refrigeration versus an econom zer. It seens that
the whole notion here is you're trying to find out
what the best thing is at peak demand, and
presum ng that you'll always serve that peak
demand, as opposed to maybe al so thinking about
can peak demand be reduced five or ten percent
during actual operation to deal with a crisis,
such as was done in the past year here.

If people install nechanica
refrigeration, it seens it's sort of on or off,
you don't have a way of reducing that peak denmand
if there were sonme tine when you wanted to reduce
it.

MR, FERNSTROM  Oh, | think --

MR, HOGAN. |f you had an econoni zer
you coul d probably use that until, what, 10:00
a.m or sonetinme in the norning, and get sone
benefits, have a space be nore habitable and
usable. And so as you nove forward with this,

t hi nk about that aspect, also, | guess as a
comment .

MR. FERNSTROM Well, | think there is a
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way to reduce peak demand dynam cally, and that
woul d be through a smart thernostat or some ot her
control mechanismthat would effectively raise the
tenperature in the building, and reduce the air
conditioning | oad on a dynam c basis.

I"'mnot sure if that answers your
guesti on.

MR. HOGAN: Well, it seems econom zers
can have sone benefit, too, and that maybe they're
bei ng sort of ruled out nore than they should be,
just by sinmply looking at it this way. O maybe
there are other parts of consideration of them
t 0o.

MR, FERNSTROM No, they're not being
ruled out. They'd have relatively less credit
because their benefit isn't on peak. And this
whol e system gives relatively nore credit for on
peak neasures. | don't think we'll see
econoni zers di sappear.

MR. ALCORN:  Ahned.

MR. AHMED:. Looking at the graph that
Doug had for Climate Zone 14, for the offices and
the retail. | was under the inpression that under
TDV, higher efficiency, higher EER air

conditioners should get significantly higher
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credits, but this graphs shows a conparison
bet ween the TDV val ues and the source values. How
-- there's very little difference.

MR. PENNI NGTON:  What climte zone are
you tal king about? What charts are you --

MR. AHMED: Well, Climte Zone 14, and |
don't know if it is -- it has to do with the
climate zone, or --

MR McHUGH Climte Zone 14 retail?

MR. AHMED: Yeah, retail and office,
bot h.

MR. McHUGH: This is slide --

MR, AHMED: Page 12 of the presentation,
slide nunber | don't know what, 71.

MR MHUGH -- 72.

MR. AHMED: Seventy-one and 70, 72, |
mean. Yeah.

MR, McHUGH: This is John McHugh, with
HMG. What you're seeing here is that there's two
i ssues. One issue was the residential nodel that
| ooked at evaluating the EER separately fromthe
SEER.  And when you start |ooking at the EER,
that's | ooking at its on peak performance, or high
t enperature perfornmance, versus the -- an SEER

that assumes seasonal performance.
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What you're | ooking at here with the
office is that the nmeasure that we | ooked at was
i ncreasi ng the EER of the equi pment, and did not
make any assunption about that the high
tenperature perfornmance changed dramatically
between the two. So it's, basically it's changing
the air conditioning efficiency equivalently
across all tenperatures.

So we didn't -- so this nmeasure is not
sayi ng that we have an air conditioner that
performs poorly at high tenperatures versus one
that perfornms substantially better over high
tenperatures. |It's just conparing one efficiency
| evel to another efficiency level, and it's just
bumping it up by a couple percent.

Is that answering what the question is?
| nean, it's --

MR. AHMED: To -- | understand. But |
t hought that at higher tenperatures the curves go
down anyway. So if you are using a higher EER
equi pment now, and the conclusion is that
di fference between a flat and TDV i ndi cated denand
type of neasure, so in this case, with higher EER
you shoul d see a significantly higher margin

under TDV.
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MR, McHUGH: Well, yeah. \What's
happening is that you're getting -- that the
nunber of hours that the air conditioner is
operating is over a |large nunber of hours over the
course of the year. So it's affecting peak, but
it's also affecting a lot of off peak hours, as
well. And so even though air conditioning is
gi ven nore benefit under TDV, it's not this
dramatic change that's only occurring under high
t enper ature hours.

MR. AHMED: It's alnost insignificant.
Therefore, | was wondering what if --

MR McHUGH: Well, hold on a second.
When you say it's alnost insignificant, we're
| ooking at a --

MR. AHMED: | can't read it

(Laughter.)

MR, McHUGH: You're looking at like a
ten percent change.

MR.  AHMED: Is it, really?

MR, McHUGH: Yeah. | nean, you | ook at
this one -- it's hard to say, because we're not --
we're rounding. But | think that's -- you're
| ooki ng at sonething that's around 5.8. |'m

| ooking at the office one, and it's increasing to
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about, you know, 6.2 or sonething like that. It's
about ten percent. So, yeah, it's not -- it's not
something that's revolutionary. It's an

evol utionary kind of thing. W' re pushing things
in the right direction. W're not conpletely
overturning, you know, the basis of the standards.

MR. AHMED: Right. But my concern was
that, | nean, going to TDV we are supposed to get
very good credits, high credits to neasure that
of fset peak. And this is a neasure that's
supposed to offset peak with high EER. And yet
it's getting only a ten percent credit. That's
what | was wonderi ng.

MR. McHUGH:  Yeah.

MR. ALCORN.  Ckay.

MR. FERNSTROM  Wel |, Ahned, to the
i ssue of getting a great deal of credit for on
peak neasures, in order to have this proposal be
acceptable to all the key stakehol ders, there has
to be noderation. |If enornous credit were given
to on peak neasures, then we'd see things |like
economi zers, and insulation perhaps, for that
matter, becone relatively |ess valuable, and
that's not an intended consequence either

MR. ALCORN: Ckay. Lance. W have
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about another one or two m nutes.

MR. DeLAURA: This will be quick.

MR. ALCORN:  Okay.

MR. DeLAURA: Back to the question of
heat punps and furnaces. |In the wintertinme, when
electricity is valued lower than it is in the
sumrer, how woul d you evaluate an el ectric heat
punp against a gas furnace? And | heard the
answer earlier that, you know, gas for gas was
going to stay about the sane.

If we're looking at a methodol ogy that's
val ui ng peaks and non-peak, how woul d you treat
the heat punp in that instance? Does ny question
make sense?

MR. NI TTLER: Yeah. Since you're not
conmpari ng between fuel types there, you' d be
conparing -- at least in the current ACM the heat
punp gets conpared to a heat punp. So on both
sides that the standard had proposed you' d have
about the sane val uation.

So nmy guess at this juncture is that it
woul dn't change a whol e heck of a lot.

MR. ELEY: The answer would be different
if it's non-residential, though, because then

you' re conparing agai nst a chilling nmechani sm
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MR. DeLAURA: Can you carry that out, so
how woul d that play out?

MR. ELEY: Well, | don't know, did you
| ook at that --

MR. McHUGH: Not for non-residential

MR. ELEY: | don't know that we know the
answer to that, Lance. But for non-residentia
bui | di ngs, base case it's always an electric
chiller.

MR. DeLAURA: So there actually could be
an instance where it woul d be favored over the
gas.

MR, ELEY: | think it -- my hunch is it
woul d be pretty favorable to the gas chillers,
based on the stuff that we saw in here. But based
on those earlier graphs, it --

MR McHUGH: You're saying a gas --

MR, MAHONE: He was aski ng about a heat
punps versus a furnace

MR. ELEY: Oh.

MR. DeLAURA: Yeah, in the heating node.

MR. ELEY: But then it drifted into a
gas air conditioning unit. Oh, never nmind.

(Laughter.)

MR. McHUGH: We had | ooked at earlier
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conpari sons of gas furnaces to heat punps, and
what we found in general is that the heat punp
consunes nore TDV energy, so if there actually
wasn't that rule in the ACM that gas furnaces
woul d be advantaged. But that's not how the
current rules are set up

MR, MAHONE: Let ne just put -- this is
nmore of an announcenent than a question. The | ast
slide in our handout lists the project Wb site,
and you can get a copy of this whole TDV code
change proposal, the spreadsheets, you can get a
copy of the nethodol ogy for applying TDV, hourly
factors to sinulation output results, that stuff
is all available on the project Wb site.

And | will also put this slide
presentation on the project Wb site, after today.

MR, ALCORN: Great. Thank you very
nmuch, Doug.

The next topic is the Life Cycle Cost
Met hodol ogy, and Charles Eley will be presenting
t hat topic.

MR, WLCOX: Charles, | was going to ask
you if you had any opinion about gas chillers.

(Laughter.)

MR, ELEY: | told Bill that was a great

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

170
answer, if someone would just ask the question.

Okay. The -- what we're going to talk
about now is the Life Cycle Cost Methodol ogy
that's going to be used for the standards update,

t he 2005 standards update.

There's two docunents you may want to
refer to. One of themis a paper outside that's
just titled Life Cycle Cost Methodol ogy. Looks
like this. And the other docunent is just a copy
of the slides that you're going to be seeing.

MR. ALCORN: Is that outside, too?

MR. ELEY: Yeah, they're both outside.

Can you go back one?

The -- where we're starting fromis the
Warren- Al qui st Act, which requires that the
Conmi ssion denonstrate that standards are life
cycle cost effective, when taken in their entirety
and when anortized over the econonic life of the
structure. The "in their entirety" nmeans that you
could actually have a package of measures and one
thing m ght not be cost effective, it mght be
carried by sonmething else that is cost effective.

The truth of the matter is we've never
really done that. W' ve always shown that every

measure individually is cost effective, and that's
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t he approach we're planning to take now.

Next slide, please. Wth TDV, there are
really two methods for calculating life cycle cost
and cost effectiveness. The first nethod is the
annual nethod, and the second nethod is the hourly
met hod.

Al'l of the standards worked in the past
has used the annual nmethod. Wth this nmethod, the
net present val ue of energy savings is calcul ated
by sinply multiplying the annual savings by a
present val ue, which is assigned to either
electricity or gas.

Wth the hourly method, the present
val ue of the savings will vary with each hour. So
it's essentially the sane nmethod, except that the
val ue, the present value that's assigned to
savings will be greater for sone hours and | ower
for others.

Next slide, please. W can skip this
one. Doug's covered that.

Cetting on to the annual nmethod. The
key points of this nethod are as follows. [If a
nmeasure reduces the overall life cycle cost,
conpared to the base case or the previous neasure,

then it's considered to be cost effective. W
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talk about life cycle cost, but we really don't
care what the absolute life cycle costs are. The
only thing we care about is whether l[ife cycle
cost is reduced as a result of a neasure.

So the equation, or the formula that's
used is that the change in life cycle cost is
equal to the change in initial cost, which wll
tend to be a positive nunber, mnus the present
val ue of electricity savings, mnus the present
val ue of gas savings. So if the present val ue of
your electricity and/or gas savings are greater
than the initial cost, then the neasure is cost
effective. And that's the fundamental basis
that's used.

The present value of cost savings is
al so calculated fairly straightforwardly. It's
sinply equal to the energy saved per year, and for
electricity the units are kilowatt hours per year
for gas the units are therns per year. And these
savings are then nultiplied times the present
val ue per unit of energy saved over the life of
the neasure, or the life of the building. And
those units are dollars per kilowatt hours per
year or dollars per therns per year.

Next slide, please. There are a numnber
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of econom ¢ assunptions that are built in to this,
and these really have not changed in ten years or
so. | mean, we've -- and we don't propose to
change them now, either. The first one is the
di scount rate of three percent. This is a rea
nunber, it does not account for inflation. It's a
real discount rate of three percent. So energy
savi ngs that happen next year are discounted at
the rate of three percent to bring them back to
present value. And two years away it's three
percent times three percent, brought back to
present value. That's the discount rate.

MR, ALCORN: Charles, | have just a tiny
remark. \Wen you, |like after the -- you know, why
don't say on the transparency it's three percent
-- it just says three percent, and how aml to
tell.

MR. ELEY: ©Ch, okay. The real point,
yeah. Ckay.

Now, for non-residential |ighting and
non-resi denti al HVAC neasures, the energy savings
are considered over a tinme horizon of 15 years.
And this is a precedent that's also been in
exi stence forever, at |east since '92 standards.

For lowrise residential buildings,
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however, a 30 year tinme horizon is used, and for
non-resi denti al envel ope neasures a 30 year tine
hori zon i s used. Thi s precedent was set with the
AB 970 changes when we went to a 30 year tine
hori zon for non-res envel ope neasures.

The shorter tinme horizon for HVAC and
[ighting neasures in non-residential buildings is
due to the termrate, and in office buildings and
retail stores it's due to the fact that a | ot of
t he packaged equi pnent that's used isn't going to
| ast |l onger than that. So, but on the other hand,
insulation that's installed, wi ndows that are
installed in non-residential buildings would have
a 30 year tinme horizon, so that's used.

The price projections for electricity
and natural gas are again taken fromthe CEC
forecasting group.

Next slide, please. So these are the
present val ue nunbers that are used in the
analysis. So, for instance, the value for a
kil owatt hour of energy saved by an HVAC system
woul d be worth $1.37. So if you had a neasure
t hat saved a thousand kilowatt hours, that would
be $1370 of present value saved. So it's rea

sinpl e, easy to use.
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You can see that for the 30 year tine
hori zon, that would go up to $2.10, and there's
not a great deal of difference between residentia
and non-residential for the 30 year tinme horizon,
$2.06 for res, and $2.10 for non-res.

For natural gas, the values are $14.21
for a therm of gas saved each year for the life of
the building. And for non-res, $12.64 for a therm
of gas saved each year for the life of the
building. And for the 15 year tinme horizon, it's
$7. 30.

Next slide, please. Now, you may -- you
probably want to | ook at the slide. | don't know
that you'll be able to read this one up there on
the screen. | can't even read it here, except |
know what the numbers say.

In the top portion up here are the
val ues that we're proposing to use for this round
of standards update. Those are the identica
nunbers that were on the previous slide. Okay.
Now, for historic reference, we've shown the
val ues that were used for the AB 970 updates, and
they're a little bit lower than -- not very nuch,
but just a little bit lower than -- well, hang on

The first group is the '92 standards,
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which are definitely lower. And then after that
is the AB 970 standards, which are sinmlar to the
-- to what we're proposing to use now. The AB 970
standards, we actually had price projections for
two sizes of commercial buildings, small and
medium  And these went back to the -- these were
fromthe forecasting group. W did not use any of
the smal |l nunbers, so you can basically ignore
that colum for snmall, and just base your
conpari son on the nmedi um case.

So under AB 970 we were valuing a
kil owatt hour of savings over a 30 year period at
$1.68; nowit's $2.10. So it'll be a little bit
easier to justify building envel ope nmeasures under
this procedure.

Al so, just for historic reference, |et
me point you down to the bottom here where it says
ASHRAE St andard 90. 1-1999. When these standards
were justified, the value they assigned to a
kil owatt hour of savings was only 64 cents, which
is about one-third of what we're now using for our
savings. The reason this is relevant is because
some of the neasures that we're considering are
com ng from ASHRAE Standard 90.1. So therefore,

if they were shown to be cost effective under the
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90. 1 econom ¢ assunptions, they should be -- and
assuming the initial cost is simlar in
California, those nmeasures should be nore than
cost effective in the California econonic
environnent. Likew se, for gas, the ASHRAE nunber
was $4.48, and we're |ooking at $7.30, or so.

Okay. So that's the life cycle cost,
that's the annual life cycle cost nmethod. The
next slide, please.

Wth the hourly life cycle cost method,
we basically repeat the same process, but we do it
for each hour of the year, and you add up the
nunbers for each hour. And the -- what changes is
that the savings would be difference for each
Some neasures happen during tines when the TDV
present value is high, and some when the TDV
present value is |ow

P&E has devel oped val ues for both
residential and non-residential buildings, and for
16 different climate zones. And there's also
val ues for electricity, natural gas and propane.
So if you multiply all this out, you have |
believe 96 different tine series of data, and each
tinme series of data has 8,760 records init. So

there's about sonething on the order of 80, 000
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nformation that's contained in the

dat apoi nts of
TDV proposal

Hang on just a second here. Next slide.
Yeah, let's go on.

Now, again, you'll probably need to | ook
at your slides for this one, because it's very
difficult to understand it here, or to see it up
on the screen. This slide is sort of a
statistical sunmmary of the TDV present val ues.

And that's also contained in the nethodol ogy paper
that's here.

And let ne just take -- let nme just walk
you through the format of this, and after that |
think you can sort of scan it. Let's say we're in
Climate Zone 3, which is here. And Climte Zone 3
is the San Francisco Bay Area down to about
Monterey. So the average present val ue of
electricity is $1.26. Renenber, under the annua
method it was $1.37 for a 15 year tine horizon.
And the maxi mum value is $5.74, but that probably
doesn't happen for nore than just a couple of
hours during the year. The mninumvalue is 66
cents, and the standard deviation is 45 cents.

So that means that for about two-thirds

of the time the present value will be $1.26 plus
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or minus 45 percent. And for roughly one-sixth of
the time it'll be greater than that, and for about
one-sixth of the time it will be lower than that.

Next slide. This one just shows the
next four clinmte zones, 5, 6, 7 and 8. Next
slide, same thing. | can just |eave one slide up
there, because you really can't read them but
hopefully on your handout you'll be able to.

So | guess the closing point that | want
to make about this is that we're not reconmendi ng
i n the nethodol ogy paper that everybody use Tine
Dependent Val uation to show cost effectiveness of
nmeasures. |It's acceptable, it's acceptable to use
t he annual nethod, and if a researcher shows that
a neasure is cost effective using the annual
nmet hod, that's enough.

Now, there are sone neasures that would
benefit froma TDV analysis, |like cool roofs, the
ones in Doug's w nners colum, probably. And the
researcher may, at their option, choose the TDV or
the hourly nethod for those nmeasures. But they
don't have to. |If you can show that the neasure
is cost effective using the annual nethod, then
that's enough.

Wth that, I'Il close, and answer any
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guestions, Bryan.

MR. ALCORN:. Ckay. Thank you. Yes,
Conmi ssi oner .

COWM SSI ONER ROSENFELD: Charles, | have
a sinple question. Just trying to |look back. You
sai d that these ASHRAE nunbers are nuch | ess than
the California nunbers.

MR ELEY: Yes.

COWM SSI ONER ROSENFELD: Is that because
electricity was -- there could be two reasons.

El ectricity was cheaper, or was it because they --
| seemto renmenber they used a seven percent, you
know, discount rate.

MR. ELEY: Well, what ASHRAE did, first
of all, they used the average nationw de
electricity price of eight cents a kilowatt hour
and 56 cents a therm But then on top of that,

t hey used, ASHRAE used sonething called a scaler
rati o, which enbeds discount rate, the life of the
nmeasur e, maintenance cost, all of these things,
and they cane up with a scaler ratio of eight.

So you take the eight cents a kilowatt
hour, you multiply it times eight, and the eight
you can think of as a series present worth factor

in engineering economcs terms, or a sinple
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payback, | guess, if you wanted to think about it
that way. And that's -- that was the basis of
ASHRAE' s method. So that the 64 cents, it's eight
times eight cents a kilowatt hour. And the gas
nunber is eight tinmes 56 cents a therm | believe
it was.

So the equival ent scaler for our
econom ¢ assunptions is nore |like 19 for
California, if we were to translate it into scaler
terns.

COW SSI ONER ROSENFELD:  Thank you.

MR. ALCORN: Are there any other
qguestions? Ahned.

MR. AHMED: Just a comment on the
di scount, or on the present worth value -- the
present worth factors used for AB 970 and then
1992, and now this nunber for -- the nunmbers now
presented for TDV for 2005. Just a question to
Bill regarding the discount rate and these present
worth nunbers. How often will they really change?
If there is another rul emaking, say, two years
fromnow, will they be revised, or there's going
to be some sort of a set cal endar?

MR. PENNI NGTON:  Well, the standards

are, you know, unless the |legislature directs us

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

182
to do otherwi se, are generally updated on a three-
year cycle. And whenever we do cost effectiveness
analysis in a standards proceedi ng, we usually
take a fresh | ook at what the forecast val ues
woul d be.

For exanple, in 1995, we didn't propose
to do anythi ng except make the standards easier to
understand. And so in that round we didn't
change, we didn't |ook at any forecast val ues.

MR. AHMED: One ot her question.

Charles, in your -- the change in life cycle cost
cal cul ation, basically you are conparing the
measure against its current practice? |n other
words, would you say if you were to conpare R-30
over R 19, you'd take the cost of R 19 and the
cost of R-30, the difference would be the

i ncrenmental cost, and then the savings? |s that
how it is to be done?

MR. ELEY: Well, sort of. Actually,
that's -- that question raises another issue. For
sonething like insulation that's sort of on a
conti nuum you know - -

MR, AHMED: Right.

MR. ELEY: -- you can go fromR-7 to 11

to 13 to 19 to 22 to -- what you do is as you
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apply this analysis, your base is what was
previ ously shown to be cost effective.

MR. AHMED: COkay.

MR. ELEY: As opposed to -- or at |east
that's the approach we're taking here. Now, in
terms of the statute, | think we can go back
t hough, to whatever the previous standard was and

just show that it was cost effective relative to

t hat .
MR. AHMED: Right, the AB 970 package.
MR. ELEY: Yeah. But, for instance,
when we did the -- we applied this same nethod to

the fenestration requirenments for non-res
bui | di ngs, and each nmeasure is shown to be cost
effective relative to the | ast neasure that was
cost effective. So that way, you reach the

m ni mum point of the life cycle cost curve, rather
than starting to clinb that life cycle cost curve
back up the other side.

MR. AHMED: Second part of the question
was how wi |l you take into consideration interplay
of nmeasures, when you'll have to set standards for
di fferent nmeasures and they could be interacting,
and on a total basis they could be | ess cost

effective than if they were individually, because
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of the conbination of -- or the reduction of
savi ngs.

MR. ELEY: Well, ny experience is
they're nore cost effective when you consider the
interplay and the interactive effects. But to
answer your question directly, we tried to analyze
each neasure by itself, on a continuum and to
find the cost effective |evel of performance for
t hat one neasure.

What this -- the inplication of this is
that we probably do not achi eve the econonic
optinmum for the building as a whole by applying
thi s measure.

MR, AHMED: | ndividually.

MR. ELEY: | nean, an exanple is, for
i nstance, when this nmethod was applied to non-
residential fenestration, one of the things we
chose to not consider was the inpact of downsizing
HVAC equi pment because of the better w ndows. Had
we included that inmpact, it would ve in effect
reduced the cost of the wi ndows and nade it even
nore cost effective, and it would' ve enabled us to
go maybe even further than we did with the --

COW SSI ONER ROSENFELD: So why on earth

didn't you?
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MR. ELEY: Well, we got -- the short
answer to that is we got pretty darn far wi thout
having to consider it, and we didn't feel that
practically we ought to go nuch further, just
because the -- of the nature of the w ndows market
for non-residential buildings. W felt we were
ki nd of pushing it as it was. Because for one
thing, we went froma 15 year tine horizon to a 30
year tinme horizon, and that one change enabl ed us
toreally require basically | ow E double gl ass
t hroughout all of California, and that's now the
base standard.

MR. AHMED: So then, Charles, how are we
going to cone out with a buil dabl e package, then
in the standards?

MR. ELEY: How are we going to come up
with a buil dabl e package in the standards.

MR, AHMED: Right now we have the
packages A, B and D

MR. ELEY: Yeah. That's a good
questi on.

MR, WLCOX: Are you talKking
residential ?

MR. ELEY: Residential.

MR. AHMED: Yeah, residential
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MR. PENNI NGTON: We're going to be
exploring that, not at today's neeting, but, you
know, as we get into -- we've got a report related
to glazing area, we've got, you know, a nunber of
reports that are going to be | ooking at
i mprovenents to the standards, and sort of comi ng
up with the buil dabl e packages needs to be based
on all of that work.

MR. AHMVED: Ri ght.

MR. PENNI NGTON:  You know, it all needs
to play together. So I think we're not --

MR. AHMED: Yeah. |1'mlooking at a --

MR. PENNI NGTON: -- ready to tal k about
this in nmuch detail

MR. AHMED: COkay. |'mlooking at the
conbi nati on of runs, for exanple, if you have high
efficiency air conditioner and increased
i nsul ation, a conbined effect may not be as high
as, say, air conditioner only, and the increased
i nsul ation only.

MR WLCOX: Well, in all the analysis
we did for AB 970, we did subtractive analysis, so
we anal yzed the conbi nation of all the proposed
nmeasures and then renoved one to | ook at its cost

effectiveness. So we were actually taking the
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nost conservative view of that, because we -- the
way we did it, you got all the --

COW SSI ONER ROSENFELD: It's not the
nost conservative, it's the right one.

MR, WLCOX: Thank you, Art.

(Laughter.)

MR. PENNI NGTON: Good job, | think he's
goi ng to say.

MR, W LCOX: But anyway, that way you
get the interaction at the end point.

COW SSI ONER ROSENFELD:  Charl es,
usually 1'm egging on for efficiency, but | can't
resi st saying that the only part of your 30 year
hypot hesi s that, in nmy hunbl e opinion, doesn't
work at all, is we have double glazed wi ndows at
our house, and they're not |asting anywhere near
30 years.

MR, ELEY: | know. |'ve got sonme seals
in my house that are starting to fail, too.

MR. ALCORN: All right.

MR, FERNSTROM  Well, nmany of those
products cone with a ten year warranty, and that's
about how | ong sonme of them | ast.

MR. RAYMER: Yeah, they all do.

MR. ALCORN: W have one nore question
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from Rob Hanmon.

MR, HAMVON: |'mjust curious. Charles,
you' ve gone over the nethod. |'mjust -- now, the
next step in life cycle analysis is what? Do you
have a |list of features that you're going to --
what's the next step?

MR. ELEY: Well, we have -- yeah
there's a whol e host of nmeasures that are al
bei ng anal yzed. And what | presented is the
procedure that's being used by each of these
researchers. So you'll hear the details of how
this nmethod is applied, not at this workshop, but
at the one in April 23rd.

MR. HAMMON: Is there a list of features
t hat are being anal yzed?

MR. ELEY: Yeah, basically it's the |ist
t hat was brought up at the Novenber 15th and 16th
wor kshops, and then the Conmi ssion sent out a --

MR. HAMMON: Is that |ike 24 or --

MR. ELEY: Yeah.

MR. ALCORN. There's a notice of maxi num
scope that's on the Web --

MR. ELEY: Yeah, those are the ones that
are on the table, Rob. There's a few others, by

the way, that are being done outside of our
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research team by PG&E and vari ous others.

MR. ALCORN: Those are covered in the
same notice.

Are there anynore questions or comments
on this last topic?

Al right. In that case we'll nmove on
to the next topic of Residential Conputer Mbdeling
Changes.

MR, WLCOX: That was the |ast topic.
This is the last one.

MR. ALCORN: Yes. The next topic.

MR. WLCOX: GCkay. We're going to talk
about residential conputer nodeling changes, and
it's kind of a changes squared situation because
there were a couple of things that have been
changed in the -- since we printed the handout.
So I'lIl point those out as we go al ong.

So what we're tal king about here are
changes in the rules for how the ACMs cal cul ate
energy for the proposed house and the reference
house. And nostly they're pretty arcane things
that are pretty -- that are | think in all cases
invisible to the ACM user, but they do have an
i mpact on the way the cal cul ati ons cone out.

We' ve made sone revisions for a couple
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of reasons. One is because there are a number of
i ssues that have been around for, in sone cases,
several years, where people have comented that
what we were doing didn't nake sense or wasn't the
best cal cul ati on, or whatever. And for reasons of
not wanting to disrupt the process and neke
changes in the standards in the mddle of a
process, the changes weren't made in the AB 970 or
the 1998 standards. And those, several of those
have been sort of accumul ati ng over the years.

We al so nade sone changes that were
ai med at making the TDV anal ysis work better and
be nore representative of reality, and so forth.
So you can | ook at these as a package of proposals
that are all kind of meant to work together to
represent residential conputer building
cal cul ati ons.

So I"'mgoing to tal k about changes to
sl ab edge nodeling, natural ventilation,
thernostat settings, glazing obstruction factor
and then, you know, envel ope | eakage is added
since the thing got printed. It was left off due
to an error. W've been recently working on this
stuff and sone of it, some things have changed

since the last -- we wote that little paper
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So if we go to the next slide -- we're
already there. Sorry, don't change. Slab edge.
In the current cal culation nethod, the one that's
in place in the 2001 standards, slab edges are
treated in this kind of very sinplistic and
oversinplified way, as if they were an exterior
wal | that was exposed to outdoor air, and wi thout
any mass or any lag involved; that they sinply had
a conduction to outdoor air tenperature.

This has been the case for a long tine.
It's very sinmplistic. You take the F-2 factor for
the wall, for the slab edge, and then you just say
okay, that's just the conduction from an indoor
tenperature to outdoor tenperature. And it's been
known for quite sone tine that this was not a very
good nodel, and we've made some noves to change it
as long ago as the '98 standards, and never
managed to actually make it all work.

What -- this nodel systemmtically
overstates the hourly heating and cooling | oads.
In the sumertinme, because when it's 105 outside
you're actually gai ning heat through -- the nodel
says you're gaining heat through the slab edge at
a pretty high rate. And when it's, you know, 30

outside, you're losing heat at a very high rate.
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And t he best technical nopdels actually would say
that you never get anything like that big heat
flows out of a slab edge, because the sl abs
connected to the ground, and it never really sees
those big tenperature extrenes.

So, and this is particularly inportant
for TDV, because we're now tal ki ng about hourly
nodel i ng and dealing with the hourly loads in a
way that makes -- is nore inportant, and so forth.
The effects are -- may be inportant.

So the proposal here is to change the
sl ab edge to being a surface that's connected to
ground tenperature rather than outdoor air
tenperature, and we | ooked around and found an
avail abl e nodel for a ground tenperature that
seenms to be a reasonabl e approach. 1t's one that
the -- you use a nonthly tenperature, which is
| agged a nonth and a half or so fromthe outdoor
monthly tenperature, and the extrenes are reduced
from-- the annual cycle is reduced from what the
outdoor tenperature is. This, it turns out, is
produced by the DOE 2 weat her packer as one of its
outputs, and it's used in a lot the DOE 2
cal cul ations. And so we've done sone work, and

the current proposal is that we use that
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tenperature as the connection to the slab edge.

Now, for al nbst every case of concern
at least in production housing, this is kind of a
non-i ssue because the -- nost production housing
does not have sl ab edge insulation. [It's the sane
for alnost all the climte zones, it's the sane
case for the reference house as it is for the
proposed house, and so it's an apples to apples
conpari son whi ch wasn't going to change both of
them And it's invisible to the conpliance user
and so forth.

There is a -- there's sonme chance that
we might, after we did this analysis and nade this
proposal, we got a conment from sone of the people
at LBL that they thought there m ght be a better
nodel that's related and sinmilar, but alittle
nmore conplicated. And I"mnot sure that it's
going to be very different. W' re |ooking at that
to see whether it really makes a difference or
not .

So that's the slab edge proposal

Natural ventilation --

MR. GATES: Bruce, can | ask you a
gquestion on that first?

MR. WLCOX: Certainly.
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MR. GATES: One of the thoughts that's
occurred to me with the slab edge nodels, and
particularly with residential, is -- well
actually, residential and conmercial, you know,
the -- as you stated the DOE 2 assunes, you know,
this ground tenperature that's tine |agged by a
month or two, and one of the things that's quite
rel evant, though, is what's actually on the ground
around the building. And in the case of
residential buildings, in particular, nost of the
ground around the building itself is irrigated.
And |'ve actually wondered whet her using the
average wet bulb tenperature lag m ght be nore
rel evant than actually using the average dry bulb
t enperat ure.

So I don't know if any of these nodels
look into that at all, but it's -- it just seens
to make sense, you know.

MR. WLCOX: Yeah, | understand. | know
that the nmore conplicated LBL nodel, one of the
inputs to the analysis they used to develop it was
the conductivity of the ground, and they were
arguing that the conductivity, fairly high
conductivity was good because of the fact that

it's irrigated around houses.
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I think it's very conplicated, because
think it also tends to get very dry underneath the
sl ab, so, yeah, | don't know. It's -- 1've never
seen anybody using a wet bul b nodel.

MR, GATES: Yeah. | just haven't -- |
don't know that |'ve seen a good nodel yet that
really addresses all of these different issues.
But in terns of a sinple one, | wonder if -- |
suspect the wet bulb mght actually be a better
i ndi cat or.

MR, WLCOX: Well, we can -- we've
recei ved anot her coment.

MR, AHMED. Bruce, another question.

MR. W LCOX: Yeah.

MR. AHMED: How much energy is really
| ost froma slab edge?

MR, WLCOX: According to the nodels
it's pretty big. It's a substantial --
particularly in heating, it's a substantial part
of the heating load. Do it's definitely, you
know, since if -- if slab edge insulation was a
big itemhere, then it would be really inportant.
But since it isn't, then it's nore or less of a
context situation to kind of give you the overal

energy bal ance of the house. But it's on the

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

196
order of 20 or 25 percent of the heating |oad,
setting a house on an uninsulated slab. It's a
bi g deal

MR, AHMED: Why aren't houses on
insul ated --

(Laughter.)

MR. ALCORN. Cone on, Bob

MR, RAYMER: Ckay. We've got -- okay.

Bugs.
MR. ALCORN: Ternites.
MR. RAYMER: And nold. Short story.
MR WLCOX: Okay.
MR. RAYMER: Oh, and cost.
MR. WLCOX: Natural ventilation. The

current residential ACMs assune that kind of an
opti num wi ndow ventilation scheme is in place 24
hours a day, seven days a week. And if you -- the
nodel assunmes that if you could open your w ndows
and ventilate with outdoor air it would avoid the
need for air conditioning if you' re going to do
that, and manage it. And they're, you know,

i ncl udi ng changi ng the settings of your w ndows
hourly all night long, and things |ike that.
There's been some comments over the years that

this is a somewhat optimstic view of famly

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

197

behavi or .

It also has the side problemthat it's
so optimally efficient, and it uses no energy at
all to have the household that's junping up every
hour and opening and cl osing wi ndows is very
efficient fromthe point of view of standards,
that any mechanical ventilation systemthat you
woul d propose to use has no possibility of being
cost effective or even being usable in a
conpl i ance context.

So for those two reasons, the proposa
here is to make a change to reduce the anount of
ventilation. W thought the ventilation at night
was the part that was the npbst outrageous, so the
proposed change here is to turn the ventilation
off from11:00 p.m to 6:00 a.m and just assune

that wi ndows are closed from11:00 p.m to 6:00

a.m
Again, this is the sane thing, it's

buried in the rules. It's not an input. There's

no -- nothing that the user has to do, and it's

the sane on both sides of the proposed versus
ref erence house.
Daryl .

MR. HOSLER: Daryl Hosler, Southern
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California Gas Conpany.

Bruce, obviously this would give sone
hel p to mechani cal ventilation, but | know in
southern California it's not unusual to |eave your
wi ndows open. So what was the basis for closing
them from 11: 00 to 6:00 a.m ?

MR, WLCOX: | don't think there's any
perfect answer to an average behavi or situation.

I think that really depends on the climte zone.
It depends on the people, it depends on whether
you're in an urban situation where you're worried
about security or not, and so forth. | think what
we decided is it was plausible to assunme that a

| ot of people are in a situation where they

woul dn't want to | eave wi ndows open at night
because of security reasons. Bill, for exanple.

So it seened like it was a reasonable
thing to do, and it seened to be, you know --

MR. HOSLER: Yeah, | think that's
sonmething that needs a little more -- | don't
di sagree that opening and closing it every hour is
the right answer, but going just as far to the
opposite side with no basis doesn't seemto be the
right answer, either. |If you're going to nake a

change, there ought to be a little nore rationale
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for it, I would think, because in lots of parts of
the country people do | eave their w ndows open
And it just doesn't seemto, you know, be
intuitive that that's a right way to answer that.

MR, WLCOX: Well, thisis -- you could
regard this as kind of a conpromise. Wat we've
had up to now has been hopelessly optimstic. W
assuned that everybody in every house always did
the --

COW SSI ONER ROSENFELD: No, but you're
getting to -- it's clear that people don't get up
at 3:00 in the norning and change the wi ndow. But
I'"'ma little bit -- | nmay not be representative,
but I don't think on any sunmmer night |'ve ever in
ny whole life slept with the windows closed. And
| don't think it's fair for you just to say well
that's suboptimal, or optimal, or sonething.

MR. PENNINGTON: | think the issue is
that the behavior is all over the map.

COW SSI ONER ROSENFELD:  Yeah.

MR, PENNI NGTON:  And sone people's
experience is that they always close the wi ndows.
And, you know, there's ordinances in southern
California that, you know, expect that the w ndows

are going to be closed, and require mechanica

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

200
ventil ation because of that.

You know, | think if we went around the
room everyone woul d have a different experience,
you know, what they do.

MR. HOSLER: There's ordi nances in
southern California that expect the w ndows are
going to be open and limt the noise that your air
condi tioner can make, too. So |I'm not sure what
t he other ordinance is, but | am aware of that
one.

MR, WLCOX: So |I guess the choice here
istotry -- if we try and conme up with -- what we
were shooting for is sonething that gave a | ess
optimstic view of ventilation, that was in sone
ways rational, and arguably could be pl ausible.
And, but we don't have -- we know that people in
Fresno are going to operate their houses
differently than people in, you know, Los Angeles.
| mean, that's clear. This has a different
i npact. We've | ooked at the inpact of this and it
doesn't appear to, you know, throw any sort of
wild curves into the standards, so --

MR, HOSLER: It's really a question of
this is going to be sonething that people can

comrent on | ater. | nmean, it doesn't have to be
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answered today. But you're proposing that you add
this to it to nake it nore reasonable in the
standard, to just nmake this w ndows cl osed.

MR, WLCOX: Right.

MR. HOSLER; So we can comment on it
later if we --

MR. MAHONE: Yeah. | was going to point
out that under a PG&E project, the Davis Energy
Group is collecting data on houses that have ni ght
ventilation and what the energy characteristics
are, so there will be sone data to throw into the
m x so we kind of get beyond the, you know, what
Bill does in his house kind of argunent.

COW SSI ONER ROSENFELD: But, Doug, a
serious question. | don't, I'mnot claimng that
people are irrational, but it seems as if we ought
to have sonme basically just focus group data.

That is, what you wouldn't want to do is to assune
in certain climte zones that the wi ndows are

cl osed all night when, in fact, 90 percent of the
peopl e say they keep their w ndows open at night.
So we just need sone sort of mld survey data, |
woul d t hi nk.

MR. MAHONE: Right.

MR. PENNINGTON: | think the DEG data is
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going to show that the vast ngjority of people

close their windows. And that's --

COW SSI ONER ROSENFELD: 1'1l settle for
t hat .

MR. PENNI NGTON: -- that's, you know --
well, I won't settle for that, you know. |[|'ve

already told DEG |'m not going to settle for that.

But anyway, you know, there is that kind
of data. |It's hard to get data on this question.

MR, HOSLER: Right. W used to give
you know, encourage people to put whol e house fans
in for energy conservation neasures, sinmply
because the idea that if you got a big enough
tenperature change, and they don't work very wel
unl ess you | eave your wi ndows and doors open, and
stuff. So there's a -- | don't know, it's
sonething that | think probably just needs a
little nmore discussion on. Because | think a |ot
of people in some parts of the state do | eave
their wi ndows open a |ot.

MR WLCOX: Well, this would actually -
- partly what we're trying to do here, Daryl, is
this would give you an option for showing that a
whol e house fan woul d i nprove energy conservation

because the whol e house fan would allow you to
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ventilate at night when this rule would say that
ot herwi se you woul dn't.

MR. HOSLER: Ri ght.

MR. WLCOX: So, and | think there's a
legitimate trade-off there. | think it's a rea
significant climate zone issue. | once -- | think
it was the '92 standards revision, did a couple of
serious wal ks through Cakl and, counting how many
houses had wi ndows open and how many didn't. And,
you know, in the climte zones where people
traditionally don't have air conditioning, people
really do | eave their w ndows open a |ot,
particularly in two story houses, where you don't
have security problens and stuff.

But | think in the hot climates where
the big inpact with cooling is, to assume that
t hose people are | eaving their w ndows open at
ni ght is probably very optimstic.

MR, HOSLER: Right, | agree with that.
W' ve done statew de studies for indoor air
quality stuff, where, you know, doing air exchange
rates you can tell people |eave their wi ndows open
even in the wintertime in California. So that's
kind of the data that |I'm |l ooking at. But, yes,

if it's 95 degrees out at mdnight, they probably
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don't have their w ndows open, they're stil
running the air conditioner

MR. WLCOX: And part of what the
current nodel does is if it's 95 degrees at
m dni ght, and then it cools off to 75 by 4:00 in
the norning, we assune they get up and open the
wi ndows and turn the air conditioner off. And
that, in those climte zones, is where the big
i mpact is.

MR, MAHONE: Daryl, do you have sone --
is any of that data available to informthis
di scussi on?

MR. HOSLER: Well, | want to |look at it
and see if it's really worth nmaking a big deal out
of it, first of all. But yes, that data is
avai |l abl e.

MR MAHONE: |It's always better to have
dat a.

MR. PENNI NGTON: Let ne ask you a
question, Daryl. |Is it possible to disaggregate
fromthat data the inpact on ventilation from
infiltration fromthe inpact on, you know, from
wi ndows?

MR. HOSLER | haven't |ooked at it in a

long time. [|'mnot 100 percent sure if we can do
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t hat .

MR. PENNINGTON: It would seem |ike that
woul d be quite difficult to do.

MR, HOSLER: Yeah. The part of the
anal ysis was seeing this air exchange rate and try
to figure out why that happened. It seemed high
And | think part of interview ng the custoners and
ot her people, they found that |eaving the w ndows
open was one of the activities that they did. W
have a lot of raw data. It's a matter of going
back and re-analyzing it. But we can take a | ook
at that.

MR, WLCOX: GCkay. Anynore on
ventil ation?

MR. GATES: Yeah. Bruce, if you revise
that model at all | think it would certainly be
reasonabl e enough to at | east nmake the assunption
that if it hasn't cool ed off enough by, say, 10:00
o' clock or 11:00 o'clock at night, that if the
wi ndows are closed then, that they stay closed,
you know, because you're right, people aren't
going to get up and open them That's highly
unli kel y.

And then in terns of, you know, if you

have any lower linmts on, like if people, you
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know, sometinmes people can get too cold, and they
will get up and shut the w ndows, and so there may
be a lower linmt on all this that happens wi thout
actual ly kicking on heater, because clearly -- in
the sumertine, if you can get your house down
into the md-sixties, you know, md- to | ow
sixties, you're actually pretty happy when you get
up in the norning. You don't flip on the heater

MR, W LCOX: The current assunptions
woul d allow you to have it down all the way to 60,
and keep it there. VWhich I think is too
optimstic, as well. | don't think very many
peopl e woul d put up with 60 in their house at
ni ght .

Ther nostats, another issue in which we
have -- can have lots of opinions that don't agree
on various things. Wth thernostats we currently
assunme constant cooling setpoint of 78 degrees
every day, in all houses, and a heating setpoint
of 68 set back to 60 at night, in all houses.

There's been -- 1've personally done
some measurenents in new houses in a couple of
di fferent studies in which we concluded that it
was -- that the cooling really wasn't -- shouldn't

have been constant. It's -- people have their --
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sonmeti nmes have their cooling turned off. John
Proctor's done a |lot of work that shows that not
all the houses have the air conditioning on al
the tine, and so forth. Heating setbacks in the
data | | ooked at was rarely as |low as 60, and
we' ve been discussing this issue for a long tinme.

So this proposal is that we change the
setpoints and doing it in a way that does a couple
of things. It makes it, | think, nore reasonabl e
as a representative behavior. It also tends to
make the TDV cal cul ati ons get answers that are
cl oser to what people neasure as the real energy
i mpact of residential air conditioning and heating
syst ens.

The cooling we propose to set up to 83
from7:00 aam to 1:00 p.m, and then at 1:00 p.m
you start stepping the tenperature down gradually
to get to 78 over the next five hours. And so
this is a change fromthe 78 constant to say that
part of the time during the daytime sone of the
houses are not -- haven't been running their air
conditioners. And some -- Bill likes to talk
about the fam lies that come home with their
little kids at 3:00 o'clock and turn the air

condi tioner on, and other people that come hone
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after work at 5:00 o'clock and turn the air
condi ti oner on.

Part of this stepping down the setpoints
is intended to represent, you know, the range of
behavi ors, including the people that are hone al
the tinme, and the people who don't cone home unti
in the evening and turn on the air conditioner at
that point. And it's, | think it gives a
reasonabl e result.

The heating we're proposing to set back
to 65 instead of 68, and that's | think another
reasonabl e conclusion. Again, this is not
sonmet hi ng that anybody ever sees. |If you |look at
the next page we have a little graph of the
heating setpoints -- next slide. Go ahead.

MR. HAMMON: Go ahead with the slides.

MR WLCOX: Ckay. You can see them on
t he handout probably. W need to have the Energy
Conmmi ssion institute a mninmum brightness for
slide projectors as part of the standards update.

But the big change here in the heating
is the -- I"'mnot sure the slide layout will have
any effect on that. So the big change is at
ni ght, when -- the proposal here is we drop it

down to 65 instead of fornerly down to 60.
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The next slide, cooling setpoint. The
2001 and previous values is it's constant at 78,
and we're proposing for here to take it up to 83,
which is basically a turn off in nost clinmte
zones, but it doesn't allow things to get wld.
And so then you step down at one degree an hour
whi ch neans that you don't get any huge spikes,
it's a fairly smooth transition, down to 78 again.

If you turn -- go to the next slide.
One of the reasons, one of the things that seens
to me argues for this approach is that if you | ook
at the conparison of the cooling watt hours, the
cool i ng consunption, the old assunption of a
constant setpoint gave you a pattern that | ooks
like that. This is a peak day in Climte Zone 13,
in Fresno. And the new assunption gives you a
| arger peak later in the afternoon, which
according to our understanding really represents
better what residential air conditioning |oad
check looks like in the real world. So that's
part of the rationale for what's going on here.

MR, HAMMON: Bruce, |'ve got a question.

MR. WLCOX: Go ahead, Rob.

MR, HAMMON: My concern with all of

this, a couple things. One is |I'mconcerned about
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changi ng what we're doing wthout any data.
Conmi ssi oner Rosenfeld nentioned that already.

And there is sone thernostat data and so forth,
but it would be nice to understand how we're
com ng to these suggested changes.

The other thing is that it says on the
slide that because it's going to be the same on
both sides of the equation there's no inpact.
don't agree with that at all

MR, WLCOX: It doesn't say on the slide
no i npact.

MR. HAMMON: Ckay. That's the
impression | got. | think that each one of these
things is going to have an inpact, because it's
going to change differentially the heating and
cool i ng energy predicted by the program the
budgets. And | would hope that we'll have a
chance to | ook at each one of these independently,
and the inpact that they have on the standards
t hemsel ves, before we make any junps to adopting.

MR WLCOX: Well, look, I can leap to
nmy concl usion here and tell you that our
assessnment is that the overall heating and cooling
energy statewide, with this package of changes,

remai ns al nost exactly the same as it was in the
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2001 standards and their -- in its nodeling rules.
And that's -- so, again, this is a whole
conbi nation of things all of which interact with
each other. |It's hard to | ook at them
individually one at a tinme, because one thing does
this and the other thing does that, and they
bal ance. And we actually went after a bal ance to
try and maintain the --

MR HAMVON: Let ne restate. |In past
revi sions of the standards sonmething that has
happened is we go through and we do all sorts of
anal yses on what features we're going to change
and how nuch, and so forth. And then at the very
end, there are changes internal in the algorithmc
changes that, whoa, change --

MR. PENNINGTON: We're trying to flip
that on its ear.

MR, HAMVON: Ri ght.

MR. PENNI NGTON: That's why we're
tal ki ng about these right now.

MR WLCOX: Yeah, right. W're trying
to do that first this tine.

MR. HAMVON: G eat.

MR. WLCOX: So we'd like to actually

not | eave these things all w de open until the
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end, in which case -- that would be the case.

MR. HAMMON:  Thanks.

COW SSI ONER ROSENFELD: Let -- Bruce,
just a second. All these thernpstat changes that
you nake, are certainly gains. But if you had
some data showing that this theoretical air
condi ti oner curve sort of matches some utilities’
experience, and the sane for the heating, it would
be nmore persuasive.

MR, W LCOX: Ckay.

COW SSI ONER ROSENFELD: | agree it's
pl ausi bl e, but that's not quite the sane as saying
wow, it fits pretty well

MR, WLCOX: But it's -- yeah, they're
-- actually we don't -- well. Yeah, there's sone
i ssues involved in how you actually argue that.

But we do have sonme data that, | think, that shows
that curve is in the right ballpark, and we can
present that. | don't have it here today.

Al right. Then the next thing on the
list here is the glazing obstruction factor. This
is a factor that we've used for a long tinme to
adj ust the cal cul ated wi ndow sol ar heat gain. It
physically represents things |ike shading from

surroundi ng houses and trees, and the fact that
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the conputer nodels assune the house is sitting
out in the mddle of an open unobstructed field,
with a uniformground reflectivity, and that
really isn't the cast for real houses. W ndows
get dirty, and all that sort of thing. And the
nodel s are oversinplified in how they deal with
gl azi ng sol ar gain.

The current factor that we've been using
since '92, | believe, is .67, which is reducing
the solar gain by a third. And the proposal here
is to change that to 0.72 -- it says .75 on your
printout, but it should be .72. That was actually

an error in the thing that | passed out.

So, and then the final slide here -- go
to the next one -- has to do with the envel ope
| eakage. The -- the assunption in an envel ope

| eakage has been a specific | eakage area ratio of
4.9.

MR, ELEY: Did you explain why you're
changi ng the gl azi ng obstruction thing?

MR. WLCOX: It's -- it has to do with
in the end, the balancing -- well, | think there's
a general feeling that that nunber is pretty |ow
And so the, in the end, we changed it to bal ance

out the heating and cooling to be the sane as it

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

214
was in 2001, given all the other changes. So this
really is a package of changes.

MR. ELEY: So this was sort of the
cal i brati on.

MR, WLCOX: Yeah, that's really the
calibration factor involved there. Because
there's no real good way to neasure that nunber.

So, anyway, the gl azing envel ope
| eakage, SLA of 4.9 was based on data that --
primarily on data that | neasured in 1988, on 1988
new producti on houses. There's quite a bit of
evi dence that houses built in the late 1990's and
2000 are significantly tighter, just because of
construction practice changes that have happened

since then. LBL has a bunch of data that

i ndi cates that houses are tighter. |1've neasured
data that was -- in '95, that had houses somewhat
tighter.

So the proposal here is to change the
default assunption for envel ope | eakage from4.9
down to 4.5, which is about a ten percent
reduction in envel ope | eakage area. This actually
has a theoretical inpact on people who wanted to
build very tight houses, and we've | owered our

testing. This would reduce the anobunt of credit

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

215
that was available for doing that. As far as |
know that's not a major area of activity anobngst
California builders at this point, so | don't
think it's a big issue. But we think this, again,
will help get the overall assunptions closer to
reality in their houses.

COW SSI ONER ROSENFELD: What are the
units in this 4.7?

MR, W LCOX: Specific |eakage area,
which is the ratio of the envel ope | eakage area to
the floor area of the house. This was in vogue at
LBL about 1989, and then a year |ater they decided
that normalized | eakage was better and changed
after we put SLA in the standards. But it's
convertible to between SLA and nornalized | eakage
strai ght across.

COW SSI ONER ROSENFELD:  Okay.

MR, RAYMER: But you've got what you
feel is good data to showthat in the late 1990's,
t hat homes indeed are tighter?

MR, WLCOX: Well, | think it's -- I'm
not sure how good the argunent is, but | think
it's probably -- and we don't have any data to
show that they're as | oose. W have a fair anmpunt

of data, Rob's neasured a bunch of data that shows
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the houses are relatively tighter. 1've neasured
a bunch of data that shows houses are relatively
tighter. No one has gone after a representative
sanpl e of new houses to prove that the SLA has
changed.

MR. DeLAURA: | have just a quick
request. This is Lance from SoCal Gas. Could we
get a copy of any information you have on this?

MR, WLCOX: Sure. Maybe Art could get
to help us convince the Lawence Berkel ey Lab guys
that they could do this, because --

MR, HAMMON: Question, Bruce. | think
there are -- well, | know there are a | ot of
Energy Star honmes in California that take
advant age of that credit. And |I'm wondering --
there is going to be an inpact on those trying to
bui | d above code by doing this. And I'm
wondering, other than there is sonme data, | agree
with you, there is sone data that shows the hones
are tighter. But in all the previous issues
you've had a reason to want to do this. \What's
the reason in this case?

MR, WLCOX: Well, you know, Bill wanted
to change it to 3.5, and we conprom sed on four

(Laughter.)
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MR. PENNINGTON: | think that data is
pretty clear that it's less than 4.9 SLA on
average now. The question conmes down is that
really every vanilla house out there
representatively sanpled, but all of the datasets

that 1've seen, the SLAs don't approach 4.9, on

aver age.
MR, HAMVON:. | agree. | nean, the BIA

data is -- and I'msure you're talking partially

fromthat data -- that data is com ng from

bui | ders who care about havi ng i nspections done,
having training done, and | think it's pretty
sel ective in a very real way. W have neasured
homes that are well beyond, nuch |ess airtight
than 4.9, and I"'mjust -- the inpact that | see
here is that you're dimnishing the credit for

t hose who do want to build tighter. And I don't
see an advantage in the standards to naking this
correction. And | do see a disadvantage.

So I"mjust, |I'mwondering whether this
is something to re-think, for that reason. |
don't disagree with you about the data that we
have, and I don't -- | don't know how
representative it is, either.

MR WLCOX: Well, | think the -- | fee

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

218
pretty confortable with this, because |I think it's
a nodest change. And it's, | think there's little
doubt that there has been sone change, and this
represents sone change. The data we did in 1988,
the 4.9 data, | think was pretty solidly in al
houses. And the data we did in '92, where we
didn't focus as nuch on | eakage area, that was
pretty representative data and that showed nuch
ti ghter houses for the Central Valley.

MR, HAMMON: | guess what |'mthinking
is, you know, people learn to do certain things,
and |i ke maybe they tend to build with nore
efficient envel opes, better w ndows, whatever,
costs conme down, and you tend to take advantage of
those increases in construction features and
quality in the standards. And generally, what
you're doing is noving the standards up as the
mar ket i nproves.

In this case, | don't see an advantage
in that, because we're not going to be measuring
anything. And so you're not confirm ng that
you're getting this increase in energy efficiency.
Al you're doing is taking away the credit that
sonmebody gets for actually taking the extra steps

to build nore tightly. And I'mjust, | nean, |
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haven't thought about this other than for the two
mnutes that -- or ten mnutes that it's been up
there. But |I'mnot sure that this is the right
nove in terns of grabbing inprovenent in
construction quality and getting sonething back
for it. | think it may have a negative inpact.

MR, WLCOX: GCkay. Any other questions
or coments? |If not, that's the proposed package
of residential conputer nodeling changes.

MR. ALCORN: Thank you, Bruce.

I know we're, on our agenda, we're set
to adjourn, and we're a little bit, about ten
mnutes late. But we do have one nobre presenter,
Mar k Li ndberg, from FAFCO, to tal k about Ther nal
Energy Storage tests, and this will be about a
five or a ten m nute presentation.

MR, MAHONE: |Is that on the conputer
ri ght now?

MR, ALCORN: Actually, I don't know. If
you haven't given it to them it --

MR MAHONE: Can | just ask a question
about Bruce's presentation before we change the
subject? So what's the outcone of Bruce's package
of measures? | mean, are we --

MR. ALCORN: Resoundi ng support is what
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| heard.
MR, MAHONE: -- supposed to use these,
are they supposed to be inplenmented in M cropas,
or what, | nmean, what happens?

MR, WLCOX: Who gets to decide, | guess

MR. PENNI NGTON:  Yeah, that would be the
next step, is to --

MR, MAEDA: We've been presented with
about 25 different versions of all these things,
and several thousand theories of --

MR. ELEY: Well, | think one thing is a
ot of the -- a lot of the residential analysis
t hat depends on these nodeling assunptions has
been held up, and will be, it has been put off to
t he second phase of their work. So some of these
things will be considered in May instead of |ater
this nmonth. | nean, an exanple, | guess, is the
ducts, you know.

MR, MAHONE: Well, yeah. That's the
reason |I'masking. |'ve got a bunch of different
teans working on residential code change
proposal s, and should they be using these now,
or --

MR, PENNI NGTON:  Yes.
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MR, MAHONE: Yes.

MR. PENNI NGTON:  That woul d be
preferable. I'mnot sure which ones you're
tal ki ng about, actually. Maybe we can have a side
conversation about this. |If a substantial anopunt
of work has al ready happened using an earlier
versions, then maybe we ought to tal k about the
damage that does to the schedule in that project.
| thought there weren't that -- really that many
projects that were using Mcropas to eval uate
things. | think there's just a couple, actually.

MR. MAHONE: Yeah, 1'd have to think
about that.

MR. HAMVON: Bill, if we can take that
di scussion a little broader. W were talking to
Ken, and your side conment is -- okay. W were
talking to Ken a little bit earlier. W, CBI has
been | ooking forward to getting a version of
M cropas that we can use to try and evaluate the
i npact of sonme of these things. And we were
| ooki ng at next week, but next week doesn't have
these things init.

And what's nore, 1'd like to thank
Lance, the gas conpany, Tony, Edison, and Gary,

PG&E, for supporting his ability to get a test
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version of Mcropas for us to do this. But it
woul d really be helpful to be able to at |east, as
a package, maybe the right way is as a package,
Bruce, to have these things either turned on or
turned off so we can see what is the inpact of
t hese things, because | do not think they're going
to be neutral. But |I'mlooking forward to being
surprised.

MR WLCOX: | don't know. The stuff is
available in Mcropas. W've tested it all. It
is neutral. That's how we came up with the exact
nunbers, so --

MR, HAMVON: But you tested it on what
homes?

MR WLCOX: Well, this has all been
tested on the prototypes.

MR. HAMMON. On the --

MR, WLCOX: On the 1761 prototypes.

MR. HAMMON:  Yeah. And we never the
sane results with the real hones as we do --

MR WLCOX: Well, we don't expect to
get the sanme results, but that's the basis here.
And if you get a version of Mcropas, this will be
avail able for sure.

MR. ALCORN: Ckay. Ahned.
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MR. AHMED: | recall our office saying
we would Iike to be able to do sone sinulations
and do sone sensitivity analysis, but we are not
able to get the nodel.

MR, FERNSTROM  Well, let ne speak to
that. As Rob noted, Edison and PG&E are working
on hel ping Ken to get at |east the TDV net hodol ogy
available in Mcropas. So every tinme a run is
done, it'll come up with both TDV and traditiona
source energy results. |'mnot sure about al
t hese other opportunities that Bruce has pointed
out.

MR, NITTLER. | guess it's ny turn.
Every one of the features that Bruce was
describing as a package are actually things that
have been in Mcropas forever. |It's just doing
things |like changing the thernostat schedul es,
things you don't nornmally do for conpliance. So
"Il look at Rob's comrent, which is switching the
whol e thing on and off, kind of with a yes/no, and
it would do all four or five things. That's
doabl e.

But the whole idea would be, or at |east
for us working on it, our problemis we can't go

forward and | ook at things |ike glazing
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per centages and buil dabl e packages and all this
stuff, for all the reasons you guys know. W need
to know what the answer is before we do all that
work. So we'll be able to acconmpdate you, |
think is what's happeni ng here.

MR. AHMED: But for our analysis,
basically, all the presentations that were today
done by Doug and Bruce and Charles, and Doug,
again, all the neasures |i ke the houses, heat
punps, and the thernostats, and ventilation and
the sl ab edge, all the neasures that were
di scussed today, if there is a nodel available to
analyze it, we would like to get hold of it.
That's our concern. And there isn't rmuch tinme.

MR. ALCORN:. Ckay. Are there anynore
conments, questions?

Ckay. Mark.

MR. LINDBERG. Thank you very nuch. |'d
like to thank everybody for staying an extra --
"Il keep it to seven minutes, ny presentation
and 1'Il let Bryan deci de how many questions |
get.

As | -- and also, | want to conplinent
t he Energy Conmi ssion on really, what | consider

really, sone really forward thinking. As | was
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listening to this, and we were tal king about well
let's see, flat rates are not necessarily
appropriate. | nmean, we're going to perhaps
create sone alternatives for that. And we tal ked
about cooling being favored for TDVs, and then we
tal ked about electricity, and | just kept thinking
well, thermal energy is, you know, squared and
cubed, so here we go.

So if | could |look at the next slide. |
want to nmake sure, even though I work for FAFCO,
I"mrepresenting all the manufacturers here in the
i ndustry.

Next slide, please. W are all famliar
with this problem W' ve talked --

MR. PENNI NGTON: Are you representing
ARl at this -- in these coments?

MR, LINDBERG |I'm not representing AR
directly, but we got perm ssion fromARlI to use
this information, and we, as a matter of fact,
this was a slide presentation that was devel oped
for the Energy Conm ssion probably over a year
ago, and the opportunity |I think is really
appropriate right now for this.

This is something we're all fanmliar

with. This is why we're doing this. Next slide,
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pl ease.

What is thermal energy? A very sinple
definition. There's a handout of this
presentation in the |obby. But we address really
all these itens. W probably address peak demand
nore significantly, and energy usage nore
significant -- energy costs more significantly,
and sonme of the other things are dependent on the
situation.

Next slide, please. The chiller is --
clearly can be 40 percent of peak demand in a
comercial building, a typical comercial building
where you have about 500 square feet per ton, wth
the normal lighting | oads and the typical plug
| oads.

Next slide, please. W've talked a
little bit about cost today. W haven't defined
it, but there are scenarios where | think if you
are on hydro at night, and conpared to a peaking
plant in the day, | think you could -- a |ot of
peopl e here would agree with nme that daytinme
energy costs could be four to five tines higher
And once again, demand is |owered 40 percent by
shifting | oad off peak.

Next slide, please. We're all famliar
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with this. This is a typical load profile for a
conmercial building. A big portion is the
cooling, and basically what we're going to do is
we're going to shift, in what we call a partia
storage situation, we're going to shift this
cooling load to both sides of the peak by building
i ce banks at night.

Next slide, please. So we shift 500 kW
right during the peak that we're tal ki ng about,
and we've shifted it off peak by building ice at
ni ght, running the chiller at night in that ice
bui | di ng node, and that directly inpacts what
we' re tal king about because when we | ook at sone
of these curves there's plenty of energy avail able
at night in California, even in the peak season
August, Septenber.

Next slide, please. These -- | don't
advertise thermal energy storage as an energy
savi ng device. | can nake exanples with, you
know, different types of cooling towers, different
types of chillers, different situations, different
climte zones, where we could probably actually
save energy. But let's remenber we're operating a
chiller alittle less efficiently at night because

it's operating at a | ower suction tenperature.
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However, the condensing tenperature is also going
to be lower. So it's not a conplete trade-off.
And when we get into the nodeling, | think we're
going to be pleasantly surprised at sonme of the
advant ages of thermal storage, really, in terns of
especially peak load shift, but when we get into
the costs and TDVs operating at night.

Next slide, please. kay. That was
two, but that's all right. | think we covered
that one before.

So basically there's a CEC reference
here to the source energy. And there's a building
in Texas, the Centex Building, where we docunented
the site energy reduction.

So, yes, sir.

COW SSI ONER ROSENFELD: ©Oh, | was just

wavi ng to sonebody behind you.

MR, LINDBERG. GCh, okay. | thought
maybe -- so, anyway, there are |ots of
installations worldwide. | think all of us have

seen the cycles of TES over the years.

Next slide, please. There's been a --
we've got a real history here. W've got |ots of
installations worldwide, in California. Let's try

one nore bullet. There you go. One of the things
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that's happened with thermal energy storage, not
to anybody's particular fault, but there were ups
and downs in rebates. Real tine pricing cane in,
time of use pricing cane in, and | think we always
had kind of a little bit too nmuch of a noving
target, and sone of the systens weren't always
used so much maybe the way they were intended,
maybe the way they could ve ultimately been used.
| think sone people maybe put themin to get the
rebates, and the systems weren't necessarily
oper at ed properly.

However, we've got lots and |ots of
systens that are shifting | oad every single day in
this state frompeak to off peak, and in the
country, in general. And the manufacturers that
were on in the beginning of this have all been in
business a long tine, with great track records.

So | really appreciate, again, the
opportunity to speak here, and | think we're going
to hear a lot nore in the future about it. W're
going to becone -- we're going to be in this nodel
some -- one way or another, because we can nodel
chillers on part |oad, we can nodel punps, the
whol e system can be nodel ed very accurately for

total energy, for demand shift. And with what

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

230
we' ve been tal king about, with TDVs, | think it'l]
cone out very favorably.

Thank you very much.

MR, ALCORN: Thank you, Mark. Are there
any questions or comments for Mark?

COW SSI ONER ROSENFELD:  Yeah. | guess
| have a question. | am and | guess everybody in
this roomis an advocate of thermal storage.
What's going on right nowis, of course, great for

you, because for the first tine off peak

electricity will be nodel ed, on peak electricity
wi || be nodel ed high, and off peak electricity
wi |l be nodel ed | ow.

So really, the only question | have is
to the professional nodelers for conmercia
bui l dings. Do you guys take care of thernmal
storage pretty well in the existing conpliance
nodel i ng?

MR. PENNI NGTON:  No.

COW SSI ONER ROSENFELD: |Is he really
of f the hook or not?

MR. PENNI NGTON:  No. The current
nodel i ng of thermal energy storage, first off, it
doesn't get any credit. Basically, the energy

necessary to charge the storage mediumis forgiven
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in the current standard. But otherwise, it's sort
of neutral, the current standard is neutral

COW SSI ONER ROSENFELD:  The current
standard. But now, as we nove into TDV --

MR. PENNI NGTON: Right. As we nobve into
this, there will need to be the devel opnent of
nodeling rules for how to appropriately nodel
thermal energy storage systenms so they reliably
achi eve what the potential appears to be. And
that's a conpliance option that the, you know, the
advocates for thermal energy storage need to
sponsor, to get that --

COW SSI ONER ROSENFELD: That's what |'m
trying to find out.

MR. LINDBERG. We're working on that.

COWM SSI ONER ROSENFELD: So there's sone
sort of collaboration under way.

MR. LI NDBERG  Yes.

MR. ALCORN: Bruce Maeda

MR. MAEDA: | want to -- Bill, you
m sstated a little bit. The charging system and
the di scharging, that uses actually counted, but
it's constant use. |It's the energy used to
mai ntain the state of the system |ike you say,

cold tenperatures, for exanple, or nmonmentumiif
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it's an intertial system or sonmething al ong that
line, to miintain the state is forgiven and
exenpt. But the energy use, whenever it occurs,
it occurs, and is counted, and so it would be the
same for a thermal energy systemas for a
conventional system under the current standards.

It would not be penalized, but it also has no
benefit. And we prevent it from being penalized
by keeping the nmintenance of the state of the
systemto be exenpt, and that energy is exenpt.

MR. ALCORN: Thank you. Are there
anynore coments or questions? Steve.

MR, GATES: Just in terns of nodeling
capabilities of the existing conpliance tools. To
give you a little background, the thermal storage
algorithms in DOE 2 were witten by a grad student
-- in fact, that was nme -- over 20 years ago, in
the period of about a week, a week and a half,
when | was a grad student at Lawrence Berkel ey
Lab.

MR. LI NDBERG. Boy, were you efficient

MR, GATES: Well, the sophistication of
the algorithns reflects the tinme that was spent on
them is the basic coment.

And in particular, if the Conm ssion and
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other parties are interested in pursuing thernal
storage in nore detail, and having that included
as, you know, in nmore detail in the ACM then the
al gorithms al so need attention.

MR, LINDBERG | agree, and we'll be
tal king to you.

MR, ALCORN: Ckay. Thanks, Mark.

Are there anynore questions or comments
over the -- general questions or comrents for over
the course of the day, that sonmebody wants to
bring up before we adjourn?

MR. HAMVON: | have a question. It's
not today, but | have your e-mmil, and -- it says,
the next workshop is the 22nd for performance
verification contractor report. Wat's that?

MR. ALCORN: That's the report that NBI
Jeff Johnson is working on. It's another, even
though it's one of the neasures that we're | ooking
at, it's not actually one of the ones that the
Conmi ssion is funding.

MR. ELEY: It's non-residential

MR. ALCORN: It's a non-residentia
performance verification for HVAC

MR. HAMMON: Ckay. Thanks.

MR. ALCORN. Ckay. | also, on that
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subject, | wanted to nmention that the next
wor kshop is April 22nd, for performance, non-res
performance verification. There's also one the
very next day, April 23rd, which will be
di scussi ng sonme of the renmi nder of the contractor
reports, primarily the one that Charles Eley's
subs are going to be delivering, presenting on
that day. So put that on your cal endars, so you
can be here.

And we have another date in May, it's
May 30th, and the agenda for that workshop, at
| east at this early date, is to go over the
remai nder of the contractor reports that we are
unabl e to address in the April 23rd workshop. So
that's another date to put on your cal endars.

MR, MATTINSON: | know this is difficult
for the contractors, but at sone point your
presentations and your papers go to print, and |I'm
wondering if it would be possible to send them out
in an e-mail so that the night before, or the
nmorni ng before, we could | ook at some of this
mat eri al, because it sounds |ike you guys are
expecting to act upon what happened today w t hout
those of us in the audience who only saw it for

the first tinme today to be given nmuch tine to
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reflect upon it.

MR. PENNI NGTON: Two of the reports were
-- have been on the Wb site for about two weeks.
Both the TDV report and the Life Cycle Cost
Met hodol ogy report. We also did a sort of status
report that's been on the Wb site for about ten
days, that lists the itens.

So that was our attenpt to get the
i nformati on out early.

MR. MATTINSON: Well, that's
appreci ated. Thank you.

MR. ELEY: The -- our goal is to post
docunents on April 9th, for the April 23rd
wor kshop. That's -- and we may be a day or two
of f of that, but that's still our goal

MR. MATTI NSON: And maybe you'll notify
the e-mail |ist when they go up?

MR, ALCORN: Yes, nost definitely, Bill.
And we'll try to do the sanme thing for the May
30t h wor kshop, two weeks before.

Ckay. Any other comments, Bill?

MR. PENNI NGTON:  No.

MR, ALCORN: Ckay. Thank you all very
much. Great conments and questions today, and

presentations, as well. So thanks very nuch for
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We' re adj our ned.
(Ther eupon, the workshop was

concluded at 3:55 p.m)
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